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ABSTRACT  
   
A post occupancy evaluation (POE) was conducted at the Ngeruka Health Center (NHC) 
in the Bugesera District of Rwanda. The POE was limited to the education spaces within 
the health center, its participants and staff. A POE is a combination of methods both 
quantitative and qualitative to determine user satisfaction and whether the design intent 
of the built environment was met. In rural Rwanda where healthcare facilities are scarce 
and people become seriously ill from preventable diseases help is needed. The smallest 
injuries become life threatening.  Healthcare facilities and providers must develop 
approaches that stop these minor illnesses and diseases from costing further problems. 
The healthcare facility is a healing environment. Healing environments nurture health 
and provide a sense of safety and security. The Ngeruka facility has incorporated 
education spaces within their facility to teach the community ways to prevent minor 
health problems from becoming major ones. The research that was conducted at this 
healthcare facility sought to answer the main questions: Does the built environment of 
the NHC contribute to healing by engaging education program attendees to learn about 
preventing illness and disease and other health promotion strategies? In addition, can 
you measure healing effects of the built environment? The research took measurements 
of the built environment and combined them with user satisfaction questionnaires. Site 
observations and  a participant engagement questionnaire were used to determine the 
amount of engagement the participants put forth into the education programs within the 
designated design space. Measuring engagement is a tool schools use to find out if their 
facilities are producing their intended results. This same thought process was 
incorporated into this research. The participants did prove to be engaged but it is not 
definitive that the built environment was responsible. It was a combination of many 
factors.
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NOMENCLATURE 
Baseline Data: Is the initial information that is obtained through research to use as a 
starting point to indicate and compare any changes that have occurred since the 
information was obtained and recorded. 
Built Environment: Is a physical space designed by man or woman for human activity, 
use, and/or interaction. This is to include the Architectural features of the building 
as described as the “permanent aspects” of the building “such as the plan or layout”, 
ventilation, lighting, “the size or shape of the rooms, and the placement of the 
windows” (Harris, et al 2002, p. 1278) but it also includes the “furnishings… colors, 
finishes, artwork and the layout” in the rooms (Harris, et al 2002, p. 1279). 
Design Intent: During the original conceptualization of the building design, a specific 
outcome of the space was desired by the Owner / Administrator and Architect to put 
that concept into a plan and the project was built. In some situations such as the 
project evaluated herein the Non-government Organization (NGO), the architect 
and a review by the Rwanda Ministry of Health (MOH) constituted the design team. 
Healing: “The act or process of curing or of restoring to health” and “The process of 
getting well” as stated in the Merriam-Webster online dictionary are quite accurate 
in its definition but it should mention there is both a physical and mental aspect of 
healing. Healing can also include a process that is extended into the family as and 
the community as well (http://www.merriam-webster.com/medical/healing). 
Health: “A state of complete physical, mental and social wellbeing and not merely the 
absence of disease or infirmity” (World Health Organization, 2006, p. 1). 
Healthcare: “The maintaining and restoration of health by the treatment and prevention 
of disease especially by trained and licensed professionals “(http://www.merriam-
webster.com/medical/health%20care) or as stated in a conversation by a very 
xix 
matter-of-fact thinking CEO in 2012: “The application of resources to the process of 
taking care of people” (Kaylor E. Shemberger 2012, Chief Executive Officer, Gila 
River Healthcare, Arizona). 
Health Education: Teaching participants how to become aware of factors in their daily 
lives that they can personally control with minimal assistance to lessen the 
likelihood that they may acquire a preventable disease or illness within their 
environment. The education courses currently taught at the Ngeruka Health Center 
include: Immunizations and the need for Vaccines, Opportunistic Infections, 
Voluntary Counseling and Testing, Anti/Pre-Natal Health, Post Natal Health, and 
Family Planning. 
Health Promotion: Access to healthcare information by the surrounding community 
from the health center so they can become active and knowledgeable in their own 
health concerns, take charge of their own health, and make informed decisions on 
when to seek treatment and when treatment can be accomplished safely at home. 
Some of the health promotion offered at the Ngeruka Health Center Include: Health 
Education, HIV, Nutrition, Hygiene, and Sanitation. A Food Preparation class is also 
taught one to two times a month. 
Post Occupancy Evaluation (POE):  “Post-occupancy evaluation is the process of 
evaluating buildings in a systematic and rigorous manner after they have been built 
for some time. POEs focus on building occupants and their needs, and thus they 
provide insights into the consequences of past design decisions and the resulting 
building performance” (Preiser, Rabinowitz, & White, 1988, p. 3). Like a report card, 
elements of the built environment are evaluated to determine if the design intent 
was met and the successes and failures of the existing design are recorded for future 
design improvements and considerations. 
xx 
Pre-Occupancy Evaluation (PrOE): It is desirable, after working with the design team 
consisting of but not limited to the architect, consultants, owners, users and people 
who will interact with the built environment of a space, a project is laid out in a set 
of plans and subsequently constructed fully incorporating the desires and intents of 
the design team. If you are planning to build a new facility, you want to incorporate 
the working attributes of an existing facility and eliminate the elements that do not 
work or need modification. Evaluating your existing facility would enable you to 
make these determinations. This data would then be used as a baseline from which 
to inform your new design. 
Stakeholder: A group or person having an interest in the project. The owner, government, 
contributor, NGO, architect, designer, engineer, contractor, community, staff, 
vendor, or appointed representative.  
Wicked Problem: According to an article by Horst Rittel and Melvin Webber there are at 
least ten “planning-type” social related challenges that are incorporated to describe 
this problem. (1) It is a problem that cannot be wholly defined. (2) It has no 
definitive end. (3) The solutions “are not true or false,” they are “good or bad” 
depending on the reviewing parties. (4) The end solution comes with “consequence” 
and “repercussions.” (5) Once the solution is implemented, it cannot be reversed or 
“undone.” (6) The answer may never be solved or solved correctly. (7) Every 
problem is “essentially unique.” (8) “Every “problem is a symptom of another 
problem and you should not try to cure a symptom.” (9) “The analyst’s “world view” 
is the strongest determining factor in explaining a discrepancy and therefore, in 
resolving a wicked problem.” (10) The planner has to be right and will be held 
responsible for all actions taken (Rittel, and Webber, 1973, p. 160-167). 
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PREFACE  
My father once told me; “I don’t care if you are a ditch digger, as long as you are 
the best damn ditch digger there is.” I have made that quote my raison d'être or at the 
very least my reason to succeed or just try harder. I tend to be an overachiever and 
thoroughness always seems to be the axiom for all my efforts. Any criticisms I may offer 
in this research is not meant to condemn or vilify anything that has been done in the  
form of bringing healthcare to Rwanda but to provide possible solutions for future 
advancements in the field of the built environment and the informed design processes. A 
Post Occupancy Evaluation (POE) is used to apprise future designers of what has been 
done and how or if it worked. Informing on both the successes and the areas where there 
is room for improvement is of utmost importance.  The information obtained is to be 
recorded and used to feed forward future design decisions. It was my intent to 
incorporate only those aspects that pertain to this specific research effort but that being 
said it is far reaching and has many more implications that can be assumed and need 
further assessment. 
I would like to state that any well-designed, well-equipped and well-staffed 
healthcare facilities built in Rwanda’s rural communities are a much-needed 
improvement from what they had or for that matter didn’t have in the past. I can see 
many strides being undertaken to improve conditions throughout the country both by 
the Rwandan government and by non-government organizations. The Ngeruka Health 
Center is the topic of this research and is one of those many improvements, it should be 
commended for the advancements to better healthcare in the community for which it 
serves.
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Chapter One 
INTRODUCTION 
1.1  Statement of the Problem  
The Director General of the World Health Organization (WHO), Dr. Margaret 
Chan stated; "The world needs a global health guardian, a custodian of values, a 
protector and defender of health, including the right to health." In clarifying several key 
points along with her statement she was quoted from, “access to health-related education 
and information” was included along with several other important elements (World 
Health Organization, 2013). 
Adequate healthcare for many countries is sometimes what seems to be an 
impossible challenge and for rural communities in Rwanda it is a serious problem; “85% 
of the population” (Human Resources for Health Country Profile Rwanda, 2009, p. 11) 
lives in rural agricultural communities and the distance to healthcare could vary greatly 
depending on the terrain and lack of infrastructure.  When interviewing patients at a 
remote hospital in Munini, Rwanda in September of 2011 some patients stated they 
walked between two and four hours to seek medical care. In many cases, care was not 
sought until the injury or illness became life threatening and walking was no longer an 
option. A mother had brought her ten-year-old child in for treatment of a wound only 
after it had become septic. The injury was a small laceration on the child’s ankle that he 
had received during a football match with his friends. This resulted in a twelve-day stay 
in the hospital. Ordinarily proper cleaning and a sterile wrap could have solved the 
problem. The mother did not have the education to understand the condition nor the 
resources to obtain proper handling of such a situation.   
The healthcare facilities located in these rural areas, called the “periphery” by the 
Rwanda Ministry of Health in the Rwanda Service Provision Assessment Survey of 2001 
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(printed in 2003), is primarily understaffed and under equipped to handle their 
surrounding regions (Ministry of Health, 2003, p. 10). To add to the further burden of 
the mother mentioned above, the hospital does not provide food or water for the patients 
so in her case she was required to bring her own provisions for herself and her son. The 
mother had to leave her other children at home, which was some distance away, in the 
care of her mother so that she could live at the hospital and care for her son during his 
entire hospitalization. She brought food and cooked for him, provided his water and 
hand laundered his clothes. This was typical for all the patients at this hospital. 
This story is true of many outcomes where education could have prevented minor 
health issues from escalating. Access to education in hygiene to clean wounds, washing 
hands, pre and post-natal care to reduce infant and mother mortality rates, family 
planning, nutrition, HIV/AID prevention, and preventing the spread of Tuberculosis 
(TB) is greatly needed. Other education programs that offer information on proper 
sanitation and water treatment to prevent the spread of water borne illnesses, curbing 
helminthes warning signs, and the use of mosquito netting to prevent malaria is grossly 
lacking in these population areas.  These diseases and illnesses can be prevented if 
treated within a specified amount of time if only the people knew what to do and had the 
proper training and education to do it.  
1.2  Purpose of the Study  
The purpose of this study was to conduct a POE of the education spaces at the 
Ngeruka Health Center (NHC) in Rwanda. Permission, granted by Rwanda Works, a 
non-governmental organization to conduct research at this site is found in Appendix N. 
The center, completed in June of 2010, is located in the remote Bugesera District – one 
of Rwanda’s poorest districts and most affected by the 1994 Genocide. See Figure 1, a 
Map of Rwanda for reference. The information obtained to create Figure 1 came from the 
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National Institute of Statistics of Rwanda (2012) and Google Maps. The village of 
Ngeruka is shown at the approximate location for reference.  
Figure 1: Map of Rwanda 
Rwanda Works, worked with the Rwandan Ministry of Health (MOH) to locate 
and design the much needed health facilities for this area (there were five in all).  The 
Executive Director of Rwanda Works had done extensive research and travels through 
Rwanda. While in Bugesera he found the existing, “health centers were essentially 
abandoned. People were starving to death and too exhausted to do much about it. The 
land was essentially a red dust desert. The water supply was intermittent – it would drip 
for weeks and then shut off altogether for four or five months. Children were dying every 
day” (Ruxin, 2013, p. 85) it was an unacceptable and something had to change.  Ruxin 
Ngeruka 
4 
said, “The government tried several approaches…but every attempt was swallowed up by 
dust and despair” (Ruxin, 2013, p. 85).  
Aside from the much-needed healthcare the new facility had to offer, it provided 
healthcare education something sorely lacking in the rural communities. Education 
teaching the prevention and promotion of health-related illnesses and diseases, 
nutrition, pre-natal care, sanitation, hygiene and various other personally manageable 
programs with big outcomes that could keep people from contracting some of the more 
serious illnesses or complications that previously sent them to the hospital for treatment. 
These education spaces are the focus of this research. The ability to provide spaces for 
education purposes within a rural health setting is of paramount importance in the fight 
against curable and preventable illness and disease. 
The intended outcome of this research is to contribute to the understanding of 
how the built environment of a healthcare center’s education space in Sub-Saharan 
Africa can contribute to education and participant engagement for the prevention, 
promotion and early treatment of many diseases and ailments that can be accomplished 
at the community and home level which will not require hospitalization. This could be a 
great relief to the hospitals and health centers by relieving the burden from unnecessary 
visits to understaffed and under equipped hospitals and facilities in remote areas.  
The 2012 annual Legatum Prosperity Index ranked Rwanda 111 among 142 
countries totaling 96% of the world’s population.  Eight sub-indices are used for ranking 
each country of which is averaged. Two of the sub-indices used that make up the index 
put the education ranking at 108 and health at 115. It is obvious Rwanda has great room 
for improvement and the percentages indicated here demonstrate just how far that 
improvement needs to go. Health is the number one priority without it everything else 
seems futile. It is very likely the patients and staff of the NHC were more concerned with 
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fulfilling their basic needs and not so much considering the space in which they were 
occupying at the health center or the fact it is understaffed and under equipped. 
Quite a few North Americans might find it is hard to relate to the Rwandan 
quality of life. If you would compare the majority of the Ngeruka, Rwanda populace up 
against Maslow’s hierarchy of needs you would see that many of them have not even 
surpassed the most basic needs. The foundation of this hierarchy is physiological which 
includes homeostasis or the ability to maintain a healthy life with proper nutrients, a 
sustainable healthy food source, and ability to obtain safe drinking water. According to 
Maslow, people are unable to advance to the next level until these most fundamental 
needs are met (Maslow, 1943, p. 372). Rwanda has food or the capacity to grow the right 
crops but proper farming, eating the right foods, and making the right choices needs to 
be taught. Once nutrition education is learned and the right crops are being  produced, 
purchased and consumed people will start getting healthier. Satisfying all the basic needs 
according to Maslow are what motivates us to achieve and advance and if we are stuck in 
any attempt to achieve any of our basic needs we are “envisaged as a sick man” (Maslow, 
1943, p. 394) we need to learn to grow to full capacity. Further proof according to the 
Republic of Rwanda, Millennium Development Goals 23.5% of children under the age of 
five living in rural communities are underweight and until people are no longer starving 
their higher needs will not emerge (Maslow, 1943, p. 375). 
A report generated by the CIA-World Factbook in 2009 reported the average 
education level attained is up to eleven years however only 27% of the population attends 
secondary schools and only 5% advance beyond that into university level programs 
(Helman, 2011, p. 265). Rwanda has taken many strides forward to put the tragedy of the 
Genocide in 1994 behind them. In this attempt, they have been striving to reach the 
Millennium Development Goals (MDG) as published by the United Nations (9/2000).  
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The Millennium Development Goals — Eight Goals for 2015: 
1. Eradicate extreme poverty and hunger 
2. Achieve universal primary education 
3. Promote gender equality and empower women 
4. Reduce child mortality 
5. Improve maternal health 
6. Combat HIV/AIDS, malaria and other diseases 
7. Ensure environmental sustainability 
8. Develop a global partnership for development 
(http://www.undp.org/content/undp/en/home/mdgoverview.html) 
In order to reach these goals one of the things they have to do is to educate their 
population from the top down and the bottom up. Re-educating the elected officials and 
educators and then educating the entire population.  
With over 11,689,696 (July 2012 est.) people occupying 10,169 square miles 
“Rwanda is the most densely populated country in Africa” according to the Central 
Intelligence Agency – World Factbook. That is roughly the size of the U. S. state of 
Maryland. For the record, Maryland’s population is reported as 5,773,552 according to 
the 2010 US Census.   
Another way to look at Rwanda comparatively is Table 1 which is a compiled 
statistical perspective comparing Rwanda with the United States. This is not to say that 
the two countries have a lot in common the statistics were done by percentages it is a way 
to get a westerner’s viewpoint on some of the data offered. This table shows, statistically, 
the dramatic differences between the two countries with Rwanda having higher 
incidences in birth rates, population growth, population density, infant and maternal 
mortality rates, while having lower life expectancies, fewer physicians, fewer hospitals 
and almost fifty percent of the population is below the poverty line. One area where 
Rwanda and the US seem to be close statistically is in their expenditure on education. 
Education is of prime importance in reversing extreme poverty and health concerns of 
the country. 
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1.3 Significance of the Study  
“Medical care cannot be separated from the buildings in which it is delivered. The 
quality of space in such buildings affects the outcome of medical care, and architectural 
design is thus an important part of the healing process” (Horsburgh, 1995, p. 735). 
A POE can identify opportunities for improving the built environment by taking 
what has worked in the past, incorporating that into the next design and taking the 
lessons learned from what did not work and making improvements. Evidence-based 
design feeds forward the information learned to future projects and shares the 
information with other architects, designers and owners so that mistakes can be a one-
time occurrence.  
A healthcare facility is a healing environment (see Chapter Two, Section 2.6). 
When it incorporates education space, the built environment offers a place of security 
that is conducive to learning through its availability of space where the attendees find an 
atmosphere that is supportive and inviting (McCullough, 2009, p. 47). It is a space 
dedicated through the efforts of the staff to the health and wellbeing of the participants 
by teaching them how to care for themselves and their children. These efforts will reduce 
the need to admit patients into the healthcare system for preventable illnesses and 
diseases that will be resolved in the comforts of people’s homes thus reducing the burden 
on understaffed and under equipped facilities. 
In the future, healthcare facilities will become wellness facilities that promote 
health and healing instead of treating preventable diseases they will prevent them from 
occurring by eliminating or at least limiting the occurrences of preventable health 
problems through education of the communities they serve. 
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Chapter Two 
REVIEW OF LITERATURE 
2.1  Introduction  
“Perhaps the most important benefit of POEs is their positive influence on the creation of 
humane and appropriate environments for people” (Preiser, Rabinowitz, & White, 1988, 
p. 29) and the ability to provide a source of reference for future projects of similar design 
and scope. 
The body of this inquiry investigates the interconnections between the built environment 
of a healthcare facility and its designated education space located within. It links the 
ability of the built environment to affect healing through the engagement of participants 
in the facilities education programs that encourage learning. In addition, this learning is 
a healing process for the individuals, their families and their communities. The programs 
teach nutrition, anti-natal care, family planning, hygiene, and sanitation. The built 
environment invites the participants in and encourages them to engage in these activities 
and by doing so helps to end preventable illness and disease. Rural facilities are rare in 
Rwanda, they are understaffed and under equipped and if eliminating a few of these 
preventable cases can relieve some of the burden, then the process is well worth the 
effort and can be a cost savings for the family and the healthcare facility. 
2.1.1  Conceptual Framework  
The conceptual framework (Figure 2) shows the interconnectedness of the Ngeruka 
Community, the health center and the people. The staff at the health center are from the 
community it serves, the patients and participants come from the over 27,500 members 
of the surrounding area. The model is taken from Rutherford’s 1911 Atomic Model 
visualizing constant motion orbiting around the healing nucleus emanating from inside 
the health center. The overlapping pathways created connectivity between all elements 
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within the community. Healing occurs outside of the built environment because of the 
education taught at the health center demonstrating its far-reaching values.   
 
Figure 2: Conceptual Framework (Adapted from Rutherford’s 1911 Atomic Model) 
 
2.2  Pre-Occupancy Evaluation (PrOE) 
Eleanor Roosevelt once said, “Learn from the mistakes of others. You can’t live 
long enough to make them all yourself.” A pre-occupancy evaluation (PrOE) can help in 
that regard although not all of PrOE intentions are to reveal mistakes they also point out 
things that were done right and are worth repeating. 
According to interviews for this research study, a PrOE was not conducted prior 
to the construction of the NHC. The value of such an evaluation was considered 
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important enough to include in this literature review for inclusion into future projects. 
The need to acquire baseline data from PrOEs for designing new buildings and new 
spaces can be invaluable. Had Rwanda Works and the architect of the NHC used baseline 
data from its previous buildings some of the items that were observed as “needs 
improvement” could have been corrected in plan before recreating them in this and 
future projects.  
When occupying an existing building “you need to determine how the end user 
likes the old versus the new” (Shepley, 2011, p. 6). The owner can verbalize what works 
in the existing facility and what did not and it “provides an opportunity for the designer 
to measure the effectiveness of the new building against a baseline” (Shepley, 2011, p. 6). 
Shepley (2011) states it is not coincidental the PrOE is conducted the same as the POE so 
that correlations can be made between the two studies after the new building is built and 
occupied. “For public agencies or other organizations that repeatedly construct the same 
building type, linking POE with pre-design programming can save money and time” 
(Vischer, 2001, p. 29) by learning from previous experience and by carefully reviewing 
through the evaluation process what to keep and what to disregard in future planning. 
An option, to include with a PrOE is conducting site tours of existing facilities 
that are similar and desirable to what the client is looking to build. Arranging for on-site 
tours with existing facility owners is usually not difficult and they are usually quite proud 
of their facilities. This option may be preferred when the client is looking for new ideas. 
Sometimes expressing exactly what is desired is easier to do by example then by words. 
Researching facilities with similar on-site programs and then arranging for the tour with 
building Facility Managers and CEOs is recommended to obtain first-hand knowledge of 
how their facility has worked and gleaning what hasn’t worked. 
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2.3  Post Occupancy Evaluation (POE) 
Some of the most referenced reasons for conducting POEs found in the literature 
review included, “user satisfaction” (Preiser, Rabinowitz, & White, 1988, p. 17), “the 
overarching notion of the purpose of POE is to facilitate the accumulation of 
information” (Hadjri & Crozier, 2009, p. 27), to “ inform building decision-making” 
(Vischer, 2001, p. 26), it is a “a feedback mechanism” (Preiser, 2003, p. 42), “the 
accountability of design professions” (Preiser, Rabinowitz, & White, 1988, p. xii), and 
“improving the all-round performance of our buildings” (Bordass & Leaman, 2005b, p. 
375). This is not nearly an exhaustive list but might be well worth a study of its own. 
A POE conducted properly is a rigorous approach aimed at evaluating the built 
environment, its influences on people and ways to make it better. The definition as 
stated in the nomenclature section of this paper is a generality of what a POE is meant to 
accomplish. What is included in the POE depends on what the agreement or contract 
between the owner(s) or person(s) in charge of the facility and the researcher determine. 
This is the definition used to conduct the POE at the NHC.  
The purpose of a POE is probably as infinite as the procedures being devised to 
conduct them. “There are numerous methods and approaches to a POE, depending on” 
what type of building it is or what type of activity it houses as well as what results the 
POE is looking to achieve (Hadjri & Crozier, 2009, p. 28). 
A POE is a valuable tool if used correctly. It must be conducted with a goal in 
mind and the goal or goals need to be established during the planning stages of the POE.  
This will help guide the process and determine what will be needed to complete the POE. 
A review of the project and plans with the stakeholders can aid in understanding 
the expectations and limitations of the site. “The best place to begin on a project is to 
understand an institution’s long-range goals” (Cama, 2009, p. 47) by speaking with the 
13 
person(s) who knows and is responsible for the end product. Finding out the names of 
the contacts at the facility, conducting a thorough walk-through with someone 
knowledgeable of the project and the desired goals is extremely important. Asking 
questions about who wants the POE, for what purpose and how the information will be 
used and disseminated beforehand is of key importance (Vischer, 2001, p. 32). Knowing 
who will be the end users of the space and their availability throughout the evaluation 
process will also need to be addressed for participation in the POE once the data 
collection criteria are determined. 
Several contractual responsibilities and understandings have to be made clear of 
what the deliverable product will be. What are the client’s expectations? Resource 
materials, personnel, budgets, schedules, access to the facility all need to be worked out 
beforehand. Reviewing the process, the level of effort, developing a research plan and 
then getting a signoff by way of a contract before proceeding will also be in order.  
The next step is to start conducting the POE and collecting the data. A POE 
should not commence sooner than six months from the occupant move in date but 
according to Shepley (2011) a twelve month “honeymoon period” should be observed to 
allow time for the occupants to adjust to the new space and time to acquire “significant 
data” (Shepley, 2011. P. 130). It is important to monitor the process to maintain 
reliability of the data. Once the data is collected, it can be analyzed through 
interpretation, software, or whichever method selected or appropriate and the findings 
recorded and reported. 
From this report, conclusions and recommendations are made. An official report 
is presented to the client that is prepared per his or her expectations as stipulated in the 
preliminary planning (see Appendix “CC”). A formal presentation may also be required. 
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The report will be published for feeding forward the findings and conclusions of the POE 
process for future projects (Preiser, Rabinowitz, & White, 1988, pp. 58-65). 
During the preliminary fact, finding phase it is essential to learn “what was the 
design intent” of the architect/designer and the owner. Then at the conclusion of the 
POE, the question of whether the intent was met can be answered. A POE “is reviewed 
proving insight on how a building in use may be assessed according to the upfront 
planning decisions, design attributes and measurable outcomes” (Battista & Franqui, 
2013, p. 361) and “allows professionals to make informed decisions about the design of 
the built environment” (Preiser, Rabinowitz, & White, 1988, p. 29). 
Preiser, Rabinowitz, & White (1988) proposed that there are three levels of effort 
for conducting a POE and each one has an increasing level of effort associated with them 
but the same operational variables and the same three phases as shown in Table 2, which 
apply to all levels. 
Poe Levels Of Effort Operational Variables Three Phases 
Level 1: Indicative 
Level 2: Investigative 
Level 3: Diagnostic 
Time 
Resources 
People 
Depth 
Breadth 
Cost 
Planning 
Conducting 
Applying 
Table 2: POE Levels of Effort. Preiser, Rabinowitz, & White (1988) 
An Indicative POE looks at the positive and negative attributes that are apparent 
and reports the building’s performance. This can take from two hours to two days and is 
carried out by an expert in that particular building type. The method employed consists 
of a generic questionnaire with open-ended questions given to the owner beforehand and 
a review of existing archival documents and as-built drawings. A building walk-through 
noting items discussed from the questionnaire and taking photographs as required. A 
summary is written of this process and is then provided to the owner. 
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An Investigative POE is used when during the course of the Indicative POE a 
more serious issue has been identified that requires more investigation. This type of 
investigating can take between 160 – 240 hours or more to complete.  The steps are the 
same as the Indicative POE but with a higher degree of effort. Emphasis on the 
evaluation criteria is “explicitly stated before the building is evaluated”. A rigorous 
literature review of successful and similar building types is made to ascertain the 
research criteria for the current building. 
The Diagnostic POE is the most rigorous evaluation and can take up to a year to 
complete and uses a mixed method approach consisting of questionnaires, surveys, 
measurements, literature reviews, evaluations of the building itself and similar buildings 
of the same building type attempting to show connections between variables. The 
recommendations are long term and aim to improve the existing buildings and future 
buildings. The research and data analysis is generally much more sophisticated than that 
of Indicative or Investigative. A complete and comprehensive diagnostic report is 
provided to the owner. 
For the purpose of this research, a combination of an Indicative POE and an 
Investigative POE was used to obtain baseline data that was not currently available from 
the existing project. These combinations will not only “assess the quality of the physical 
environment” (Battisto & Franqui, 2013, p. 364) but also “provide feedback on occupant 
satisfaction” (Vischer, 2001, p. 23). 
POEs were “developed as a result of research by social scientists, designers, and 
planners interested in understanding the users’ experiences within the buildings” 
(Robert Gifford, 2002) (Kopec, 2012, p. 18) and linking it to the buildings themselves. 
The actual size, shape, and appearance of the building can affect the work and 
capabilities of its occupants (Preiser, Rabinowitz, & White, 1988, p. 27). 
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Whereas Preiser, Rabinowitz, & White (1988) were interested in, the “Levels” of 
POEs that dealt with the extent of effort the researchers put into the evaluations Zimring 
& Reizenstein (1980) were concerned with the “Dimensions” of POE Goals. 
Table 3 addresses the scope or shape the evaluations take on. Each project has 
these same three-dimensional questions or goals addressed and answered at the onset 
before moving on. 
Dimensions of POE Goals Explanation 
Generality The expected or planned outcome of the research 
Breadth of Focus How broad or how focused you want your research to be as opposed to all encompassing 
Applicability 
The time to apply the application of the research 
findings: Immediately or to provide advice for 
future projects 
Table 3: Dimensions of POE Goals (Zimring & Reizenstein, 1980) 
POE researchers are goal oriented and can be looking at the big picture or little 
picture depending on the intended outcome and the desired results. Looking for specifics 
or generalities (Zimring & Reizenstein, 1980, p. 431) depends on the decisions made with 
the building owners and occupants. In the case of the NHC research, it is focused on the 
built environment of the education spaces and how it contributes to healing.  
Some of the Cons seen for not wanting to conduct a POE might be the argument 
of “who pays for it?” A lot of the time the money budgeted for it is spent on something 
that was deemed more important such as construction Change Orders, Additional 
Services, Unforeseen Circumstances or something just as significant. A lot of the time 
most of the feedback mentioned is on the failures and not on” what worked” (Vischer, 
2001, p. 32). If a “special interest” (Zimring & Reizenstein, 1980) is backing the POE, it 
may be thought to be biased. Architects are still apprehensive that we live in a litigious 
society and they may be sued (Preiser, Rabinowitz, & White, 1988, p. 23), and it may 
happen. A POE can be self-serving to look favorable toward the one conducting it. 
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So what are the Pros for conducting POEs? They can and are a quality control 
device (Preiser, Rabinowitz, & White, 1988, p. 26). Employee satisfaction is growing 
among building users. Employees are taking ownership of their buildings and the 
decision processes (Vischer, 2001, p. 28). The outcome is better buildings that are more 
efficient. Adding “to the general Knowledge base” (Vischer, 2001, p. 24). Large real 
estate companies making more strategic real-estate decisions. To “support the goal of 
continuous improvement” (Zimmerman & Martin, 2001, p. 169)” (Hadjri & Crozier, 
2009, p. 23).  POEs inform the owners that their buildings are performing at a specified 
level of operation and can save on maintenance costs and warranties if they are not. 
The biggest success is when the “lessons learned from the failures and successes 
of building performance” (Preiser, Rabinowitz, & White, 1988, p. 7) of the past are used 
and utilized in the future. And that there is a method of obtaining information of past 
success through literature review and being able to repeat or take from them without 
repeating the failures that went wrong with them.  
2.3.1 POE Standardization 
In conducting a literature review on the subject of POEs it has become obvious 
there are many types and may forms that POEs can take. Even the definitions vary 
depending on what outcomes you want to convey. As stated previously “it is evident that 
there is no definitive understanding or industry standard as to what POE actually is” 
(Hadjri & Crozier, 2009, p. 23). From the definition and the literature, “it is clear that 
POE is a process that involves a rigorous approach to the assessment of both the 
technological and anthropological elements of a building in use. It is a systematic process 
guided by research covering human needs, building performance and facility 
management” (Hadjri & Crozier, 2009, p. 23) after a building has been occupied. 
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While the definition has similar but varying aspects, one common element keeps 
coming up in the literature… it is the desire to standardize POEs. This too is a very 
delicate problem because there are so many people designers, researchers, academicians 
with their own opinions on what standardization should mean and how it should be 
conducted. It is hard to standardize something when there are so many different 
standards being presented and all of them individually showing opportunities along with 
challenges for success. 
In her effort to standardize, the research process Jacqueline Vischer (Vischer, 
2001, p. 25) classified four types of POEs. In her study, she explains that although this is 
not an exhaustive list it is a quite useful example of how the system works. According to 
Vischer (2001, p. 33) “it is necessary to clarify who are to be the consumers of the POE” 
and the relevance of the results. “Clear objectives” must be “identified” and at the outset, 
it is important to clarify the value that the POE will have for the person or agency 
carrying it out” (Vischer, 2001, p. 32).Table 4 reveals the types and their purposes. 
 
Four types of POEs Purpose 
Building-behavior research, or the 
accumulation of knowledge 
“Building a broader and more reliable base of 
knowledge of human behavior in relation to the 
built environment” 
Feeding into pre-design 
programming 
“To be able to inform building decision-making 
in the early stages of a new project” 
Strategic space planning 
“Organization seeks to improve, innovate, or 
otherwise initiate workspace change to bring 
space use more in line with strategic business 
goals” and “to provide functionally supportive 
workspace to their employees and simultaneously 
to reduce occupancy costs” 
Capital asset management Using POE as a tool for managing building assets 
Table 4: Four types of POEs (Vischer, 2001, pp. 25-29) 
 
The information in Table 4 is useful in the planning stage of the POE to 
determine what type of POE to conduct and for what purpose. The research could be for 
one or more of these typologies. 
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 “Vischer (2001, p. 33) focuses attention on the rigorous standardization of 
collecting feedback, suggesting that such information should be focused on “a few, 
carefully selected and identified indicators of environmental quality”(Hadjri & Crozier, 
2009, pp. 28-29). Deciding which factors to include in the study will depend on what the 
client wants to learn about his or her building. “These recommendations again reiterate 
the need for standardized data gathering” (Hadjri & Crozier, 2009, pp. 28-29) but only at 
the clients direction. This may or may not be that standardized unless in the POE 
typologies there are only limited offerings. 
Vischer thought that POEs were not being utilized and speculated that if POEs 
were simple and reliable more people would be using them and people would be building 
them into their planning budgets (Vischer, 2001, p. 30) but if they were too simple how 
valuable would they actually be?  
In an effort to learn from their completed projects designers, builders, and even 
clients tested a new standardized POE (Bordass & Leaman, 2005b, pp. 361-362).  
“Attempts to produce a single standard POE method have been unsuccessful (e.g. 
Federal Facilities Council, 2001) and a portfolio approach was therefore suggested 
(Bordass & Leaman, 2005)” (Bordass & Leaman, 2005b, p. 362). Bill Bordass & Adrian 
Leaman (2005) recommend the establishment of a “portfolio” of techniques in the 
United Kingdom that can be assessed and utilized where appropriate. It was an effort to 
standardize the process where the portfolio was “all-encompassing” and depending on 
the project the researcher could select from one of the five categories within the portfolio 
to conduct the research” (Hadjri & Crozier 2009 p. 28). Currently the five categories or 
“Sectors” as Bordass and Leaman refer include Commercial, Cultural, Government, 
Higher Education, and Schools. The portfolio system is an online system and the users 
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can select the “Life Cycle Stage” the project is in from the following choices: Prepare, 
Design, Implement, Finish, Use, and Refurbish. 
Bordass & Leaman are convinced that short of standardization the portfolio 
system demonstration in the case studies used demonstrates success. The portfolio albeit 
small in their paper has other suggested additions that are to be added to make it even 
more useful. “The case studies demonstrate the value of feedback, the utility of the “pick-
and-mix” portfolio approach and the potential for adding value to current projects, 
future projects, and to client and industry activities in general” (Bordass & Leaman, 
2005b, p. 372). The key problems they mention have to do with changing attitudes 
toward POEs and the value of feedback, developing benchmarks, finding the money to 
pay for them, and using the knowledge gained from the information gained. 
“POE methods have developed, more-standardized and -specialized evaluation 
approaches have been developed for specific building types” (Zimring, 2002, p. 309). It 
is important to treat building types differently. Buildings serve different purposes and 
house people for different reasons. This next standardization for healthcare design is 
very user specific.  
Taylor, Quan, Nanda, & Joseph, (2012) wrote an article in Healthcare Design that 
echoed a sentiment in many researchers’ findings. POEs are in a state of flux, everyone 
(Zimring & Reizenstein, 1980) (Vischer, 2001) (Bordass & Leaman, 2005b) (Hadjri & 
Crozier, 2009) (Preiser, 2011) is trying to create a standardized process to evaluate 
evidence in the built environment. According to a recent report to the “US Military 
Health System”, there were gaps in conducting healthcare related POEs that included a 
“lack of standardized POE methods and metrics” (Taylor, Quan, Nanda, & Joseph, 2012, 
p. 14). They further reported the results were not accessible, they were focused more on 
building performance and not on patient-centered care and the information gained from 
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the POE was not connected to “institutional processes” (Taylor, Quan, Nanda, & Joseph, 
2012, p. 14). This is clear evidence that standardization can have a different meaning for 
different clients and that it is important to understand what information is important for 
each client for each evaluation and the standardization may lean toward each client or 
client typology. 
The Center for Health Design (CHD) (website: 
http://www.healthdesign.org/chd) is in the process of creating a database where 
designers, facility owners or other interested parties can compare similar healthcare 
facilities online through what they call their “Ripple” effect to support “facility 
evaluations” and “decision making for future projects” (Taylor, Quan, Nanda, & Joseph, 
2012, p. 14).  The more people that participate in entering POE data the larger and more 
informative the database grows and its ability to feed forward to future projects. 
“The Center for Health Design (CHD) has been involved in a major research 
effort over the past few years aimed at developing such a framework and database for 
linking healthcare facility design with key user outcomes” (Taylor, Quan, Nanda, & 
Joseph, 2012, p. 14). Their goal is to create a POE that encompasses effects of the built 
environment on healthcare outcomes. The CHD is also designing a group of standardized 
“Toolkits” (Table 5) and databases for specific types of healthcare facilities. The concept 
is to gather empirical information that has been lacking in previous research (Taylor, 
Quan, Nanda, & Joseph, 2012, pp. 14-16). 
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HCD Design Toolkit & 
Databases 
Components 
Clinic (outpatient) POE 
• General Information, project details, design intents 
• Audit tool, customizable rating 
• Anonymous staff and patient questionnaires 
• Data collection form for outcomes 
Acute-care facility 
(inpatient facility) POE 
• Building envelope 
• Building layout 
• Unit configuration 
• Room layout 
• Acoustics, lighting, air, ventilation, thermal comfort 
• Positive distractions 
• Interior Material Selection 
Inpatient rooms 
(medical/surgical, ICU, 
labor/delivery) POE 
• Walk-through checklist for each room type 
• Questionnaire for patients, family, and staff 
• Framework for structured interviews 
Table 5: HCD Design Toolkit and Database (Taylor, Quan, Nanda, & Joseph, 2012,  
                p. 14-16) 
 
The last POE standardization attempt that will be mentioned in this literature 
review but far from the last one is probably the one that that will be the hardest to 
accomplish. It seeks to be an umbrella for what looks like the entire design field.  
Wolfgang Preiser another proponent of POEs is now directing his building 
evaluation expertise toward “Universal Design (UD) performance assessments” (Preiser, 
2011, p. 38.1). Using standardized methods of assessments in his more recent writings he 
agrees there isn’t any standardization developed as of yet but does suggest that this UD 
system is spreading widely throughout the design world (Preiser, 2011, p. 38.2) not just 
in architecture and interior design but industrial, product, graphic, fashion, urban, 
information technology and many more.  Preiser believes that the UD methodologies and 
measures could “transcend its “soft” ideals” and “move in the direction of “hard” science 
and facts” (Preiser, 2011, p. 38.4). There is a lot more research information on UD but 
for the extent of this research, it was mentioned as an alternative assessment tool that 
was not used but was reviewed for applicability. 
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Standardization seems like the wave of the future but there seems to be many 
limitations. User interface being one of them. The more in-depth results required the 
more input would be required.  Data-input would require a lot of education on the part of 
the designer or perhaps there will be fulltime data-input technicians. An expert in every 
building type would be needed and in the Universal Design (UD) case in every product 
created you would have to invent new instruments to record your data. Just how far can 
you take standardization? Where do you draw the line? These answers should come from 
the clients and the end users because the buildings, the spaces, and the products are 
being designed and developed for them. 
In the case of the NHC and this current research project there is no standardized 
POE for the project undertaken that could be found. The POE undertaken is utilizing 
several adaptations to achieve the best outcome with the intent to learn how the built 
environment contributes to healing within the education spaces at the health center. 
2.3.2 Safety and Security 
Security needs within the environment are a major concern. The visitors to the 
institution and the staff need to feel safe. “The cultural, social, and architectural aspects 
of the campus should work in unison to convey the message of a safe and secure 
environment” (Kopec, 2012, p. 231) to the community. 
During the post occupancy evaluation one morning it seemed the entire building, 
staff, visitors, and patients were all congregating outside the front of the building. There 
was a lot of shouting and pointing taking place. Men in military uniform were present 
and according to the translator, someone had stolen the Rwandan flag that was 
prominently displayed on a pole in the front of the health center. A translator speculated 
that many people believed someone wanted the old flag hung in its place, the one before 
the existing presidential regime. This caused a lot of fear around the health center. The 
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entrance that was never observed to be closed had iron barred gates standing ready to be 
shut at a given moment and the bars on the windows serving as constant reminders of 
the need for security, constant reminders of the genocide in 1994.  The next day a young 
child came carrying the flag in a small bundle wrapped in her thin arms. She returned it 
somewhat reluctantly, in front of a large shouting crowd that had once again gathered in 
front of the building near the regrettably bare flagpole. The translator said he did not 
believe she took it he said she had some mental health challenges and was not capable of 
doing such a thing.  The safety and security of the health center was shaken that day.  
The genocide of 1994 even now and for good reason causes fear in the people of 
Rwanda. The ability to use the built environment to try to convey safety is very difficult. 
“Designs should be calming and convey the message that people have entered a safe 
refuge where competent people are ready to provide assistance in any way possible” 
(Kopec, 2012, p. 269). Spaces that optimize the design environments that support 
people’s behaviors, activities, cultures, and norms and prevent harm from coming to 
them in the spaces in which they lead their daily lives” (Kopec, 2012, p. 15). 
2.4 Building Codes and Standards 
Very little information could be found online as far as Rwandan building codes 
for Healthcare facilities or education facilities were concerned. What was found was a 
work in progress for basic construction projects. The Rwandan Ministry of Infrastructure 
does have a publication titled; “Rwanda Building Control Regulation’s printed in 2009 
but it has limited useful information. Another source suggested using the United 
Kingdom’s buildings regulations while another suggested that a recent project completed 
in the north by MASS Design Group for the Butaro Hospital was going to create a new set 
of architectural guidelines but none had been implemented or found. One process that 
was mentioned, (this is not written) is for the registered architect to design the facility in 
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plan and have it reviewed at the Ministry of Health (MOH) before getting permission to 
build. The building code information outlined herein is as though it was to be built in the 
United States (US) and is for reference only. It is not a full list of the building codes but 
pertinent to a POE. It has been found that POEs “have had a definitive influence on 
building standards and design” (Preiser, Rabinowitz, & White, 1988, p. 20) and it is 
prudent to review the codes while conducting building evaluations for conformance. In 
some situations, building codes or standards may not apply and considerations or special 
circumstances may override the regulations. 
The building code is a relevant part of the literature for a POE and the rationale 
will follow below. Keep in mind the health center is not a school and the participants are 
not traditional students. The health center provides voluntary educational programs for 
the patients and visitors of the community at its facility. Although some rooms were 
designated as education rooms, the building was never constructed specifically as a 
school. As such, these codes and references are a cross between a healthcare institution 
and the education spaces of the facility that were studied. For future studies should 
designated spaces be specifically designed and built for education this information would 
become much more environmentally specific toward each space.  
Life Safety Codes, Fire Safety, certain Occupancy evaluations are not within the 
scope of this research and will not be included in this evaluation. 
2.4.1 Lighting 
International Building Code 1205.3 
Artificial light shall be provided that is adequate to provide an average 
illumination of 10 foot-candles (107 lux) over the area of the room at a height of 30 
inches (762 mm) above the floor level. 
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Foot-candle: a unit of Illuminance on a surface that is everywhere one foot from a 
uniform point source of light of one candle and equal to one lumen per square foot. One 
foot-candle is equal to 10.76 lux. 
http://www.dictionaryofconstruction.com/definition/footcandle.html.  
“The quality of light in a space profoundly affects one’s perception of that space.” 
A space with proper lighting design will draw the user attention to “points of interest and 
helps to guide the user of a space about” (Ramsey & Sleeper, 1994, p. 51). It is up to the 
lighting designer to place light fixtures in such a manner that it draws the users toward 
the intended point of interest or in this case the area where the instructor will be 
teaching the class. “Good lighting promotes seeing – in the sense of performing such 
visual tasks as reading or operating equipment” (Ramsey & Sleeper, 1994, p. 51). 
Improper lighting can cause headaches and fatigue when attempting to work on tasks 
(Ramsey & Sleeper, 1994, p. 52).  Table 6 offers a recommended Illuminance value for 
classrooms and offices of the NHC should daylighting not be sufficient or evening classes 
be an option. 
Recommended Illuminance Values for Various Types of Activities 
Classrooms, Offices Foot-candles 50 – 75 – 1001 
1. The work surface is usually a horizontal surface and the most commonly used 
calculation technique, (the lumen method) to achieve approximate uniformity 
of Illuminance (foot-candles) at any desired horizontal plane in a room 
(Ramsey & Sleeper, 1994, p. 52). 
 
Table 6: Recommended Illuminance Values for Various Types of Activities 
2.4.2 Daylighting and Windows 
2012 International Building Code, Section 1205.2 
The minimum net glazed area shall not be less than 8 percent of the floor area of 
the room served. The Rwandan Ministry of Infrastructure would actually supersede this. 
They stipulate in section: 3.3.12.4 that “all windows intended for the purpose of lighting, 
ventilation shall open directly to external air, shall be glazed or provided with wooden 
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shutters, or other approved shutters, and shall have a total area of not less than 10% of 
the floor area of the room.” In addition per section: 3.3.12.1  “a room of any building 
shall have in the external walls an adequate number of openable windows that shall be of 
such size as to afford effective lighting of the room and ventilation by communication 
with external air” (Republic of Rwanda, Ministry of Infrastructure, Rwanda Building 
Control Regulations, 2009).   
“The level of illumination in daylit classrooms can vary from 30 to 250 foot-
candles and still be acceptable for most tasks. Usually, an average of 40 to 45 foot-
candles is acceptable, which means that much of the room would have about 50 foot-
candles of illumination” (Energy Star Building Manual p. 7). 
“Daylighting is the controlled admission of natural light—direct sunlight and 
diffuse skylight—into a building” while saving energy and provides a “stimulating” 
environment for building users (Ander, 2012, para. 1). Many things need to be 
considered when daylighting. Selecting north south exposures over east west exposures 
is important so that heat gain is not an issue. Providing window covering and the proper 
window glazing can also be very instrumental. Interior finishes that do not cause glare 
and would be blinding to occupants is another possibility that requires planning. 
Allowing uninterrupted and undiffused daylighting can cause fatigue during very bright 
days when the occupants have no means to shade themselves from the brightness of the 
sun (Ramsey & Sleeper, 1994, p. 52). 
 “The location and size of windows” (Preiser, Rabinowitz, & White, 1988, p. 20) is 
significant as they will affect interior privacy floor plan and seating layouts. Locating 
windows to provide views of nature have been known to have healing properties (Ulrich, 
1984) (Ulrich, 1991) (Ulrich, Zimring, Joseph, Quan, & Choudhary, 2004) and relieve 
stress for building occupants. Occupants “visual comfort depends on having an adequate 
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amount of evenly distributed illumination” (Energy Star Building Manual p. 2). Having 
dark and bright areas in the room caused by the sun and cloud movements can cause 
eyestrain and discomfort to the inhabitants. 
“Small-scale studies have proposed a link between lighting and attainment” 
providing the teacher had control over the lighting diffusion and the daylighting controls 
in the classrooms (Heschong & Knecht, 2002) (Winterbottom & Wilkins 2009, p. 63). 
Having operable windows in another study showed students progressed seven to eight 
percent faster on “standard tests in one year than students in rooms with fixed windows” 
(Heschong, Wright, & Okura, 2002, p. 106). From these studies, it is possible to infer 
that proper window and lighting design has an impact on education. 
2.4.3 Ventilation and Thermal Comfort 
2012 International Building Code, Section 1204.1 
Equipment and systems: Interior spaces intended for human occupancy shall be 
provided with active or passive space-heating systems capable of maintaining a 
minimum indoor temperature of 68°F (20°C) at a point 3 feet (914 mm) above the floor 
on the design-heating day. 
The built environment or the actual environment must be capable of removing 
“bodily heat and moisture” at the same rate it is being produced by an individual or 
individuals in order for that individual or individuals to be comfortable (Ramsey & 
Sleeper, 1994, p. 65). Ramsey & Sleeper  states that thermal comfort is dependent upon 
how it flows through or about building materials and whether it is “ by means of 
convection, radiation, or conduction” (Ramsey & Sleeper, 1994, p. 65). The Rwandan 
Ministry of Infrastructure states in section: 3.3.11.1 “building materials shall have 
insulating qualities, attested by an approved laboratory, so that where the material is 
used in the construction of any building it is capable of balancing the extremes of 
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temperature effects in the building to tolerable levels as approved by the Committee” 
(Republic of Rwanda, Ministry of Infrastructure, Rwanda Building Control Regulations 
2009). The location of committee standards was not available. 
Ramsey & Sleeper (1994) ranks the high end of the comfort zone in buildings to 
correspond with a relative humidity (RH) reading no higher than 65% for lightly clothed 
individuals. Individuals will become uncomfortable because they will no longer be able 
to dispel moisture and suggest buildings employ means to increase air movement but 
warn too much or too fast movement can decrease or make working conditions 
unpleasant or undesirable due to breezes and blowing papers. They also recommend that 
the indoor temperature range be maintained between 70°F and 80°F [21.1° and 26.6°C] 
for most individuals (Ramsey & Sleeper, 1994, p. 65).  
During this research, the NHC was not equipped with any heating, ventilation or 
air conditioning systems (HVAC). The average year round temperature in Rwanda is 
between 24.6°and 27.6°C [76.3° and 81.7° F] and the hottest months are August and 
September (Briggs & Booth, 2009, p. 2). During wet or damp seasons, the building has 
no means of rapidly dissipating moisture, which could allow the formation of mold or 
fungi to form which is known to cause upper respiratory infections and other allergic 
reactions. It may also cause damage to the building itself in the form of rust or rot.  
According to an available historical weather report found at “WeatherSpark,” 
http://weatherspark.com/history/29294/2013/Kigali-Rwanda. The 2013 historical 
records were listed as follows: The hottest day of 2013 at the Kigali International Airport 
(Kigali, Rwanda) was August 14, with a high temperature of 102°F. In addition, 
according to the source the high temperature exceeds 85°F only one day in ten. The 
coldest day of 2013 was August 12, with a low temperature of 52°F.  Moreover, according 
to the source, the low temperature drops below 60°F only one day in ten and the least 
30 
humid month of 2013 was July with an average daily low humidity of 39%, and the most 
humid month was March with an average daily low humidity of 62%.  
Dr. Mark Schneider, American Enterprise Institute, American Institutes for 
Research wrote a paper linking academic outcomes to school facilities. He noted in 
papers written by Harner (1974), Wyon, Andersen, and Lundqvist (1979) that the 
optimum range for students performing “mental tasks” is when the temperature is 
between sixty-eight and seventy-four degrees Fahrenheit and the humidity is between 
forty and seventy percent (Schneider, 2002, p. 2).  
Studies show that thermal comfort affects student performance with “warm 
temperatures” decreasing alertness, and “cold temperatures” decreasing dexterity. 
“Frequently and widely fluctuating temperatures” have been shown to deter the ability to 
concentrate “although broader fluctuations tend to be more acceptable with natural 
ventilation” (Energy Star Building Manual p. 2).  Weather permitting, “natural 
ventilation through operable windows can provide fresh air and comfortable 
temperatures without introducing excessive humidity” and gives the teachers control 
over their environment (Energy Star Building Manual p. 12).  Natural ventilation has 
shown that the “range of comfortable temperatures may extend from 62° to 86°F” 
(Energy Star Building Manual p. 12). 
2.4.4 Water Closets, Lavatories, and Drinking Fountains 
2012 International Building Code (International Code Consortium 2012). 
2902.1.1 Fixture calculations (Assisted Toilets/Fountains are considered a very 
important subject but they were not part of this research as nothing was located in 
Rwandan Standards or in the field for reference). 
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Educational Classification 
n/building occupant 
Business Classification 
n/building occupant 
Water Closets: 1 per 50 Water Closets: 1 per 25 for the first 50 and 
1 per 50 for the remainder exceeding 50 
Lavatories: 1 per 50 Lavatories: 1 per 40 for the first 80 and 1 
per 80 for the remainder exceeding 80 
Drinking Fountains: 1 per 100 Drinking Fountains: 1 per 100 
2902.2 Separate facilities.  
Where plumbing fixtures are required, separate facilities shall be provided for each 
sex. 
Table 7: Fixture Calculations (2012 International Building Code). 
Since the NHC is neither a hospital nor a school, both an education and a 
business classification were used as a possible option in determining fixture calculations. 
2902.3.2 Location of toilet facilities in occupancies other than malls:  
In occupancies other than covered and open mall buildings, the required public 
and employee toilet facilities shall be located not more than one story above or below the 
space required to be with toilet facilities, and the path of travel to such facilities shall not 
exceed a distance of 500 feet (152 m). 
2.4.5 Acoustics 
The following are a list of reference standards/organizations when designing for 
acoustics but it is recommended that an acoustician be consulted to properly design 
within healthcare or education settings whenever possible. 
1. American National Standard on Classroom Acoustics, 
http://www.asha.org/public/hearing/American-National-Standard-on-Classroom-
Acoustics/ 
2. Acoustical Society of America (ASA), ASA S12.60-2002, http://acousticalsociety.org/ 
3. American Society for Testing & Materials (ASTM), http://www.astm.org/Standard/ 
ASTM, E-90 is officially known as “Standard Test Method for Laboratory 
Measurement of Airborne Sound Transmission Loss of Building Partitions & 
Elements”. 
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The recommended maximum noise levels at the NHC are shown on Table 8 taken 
from Ramsey & Sleeper, 1994, pp. 59-61 and Facility Guidelines Institute, 2010, p. 35. 
Type of Space Recommended Background  
Noise Criterion Curve (NC) 
Auditoriums, large lecture rooms NC1 20-25  equivalent to 30-35 dBA 
Large Conference Room, Small 
auditorium 
NC1 25-30  equivalent to 35-40 dBA 
Small conference room, classrooms NC1 30-35  equivalent to 40-45 dBA 
 
Type of Space Sound Transmission Class (STC) 
Classrooms, Laboratories STC2 50 
 
Sound Level Effect 
85~ to 140 dBA3  Continuous exposure can cause hearing 
loss 
45~ to 65~ dBA3  is considered the range of speech 
1. Noise Criterion Curves (NC) - An NC level is a standard that describes the relative 
loudness of a space, examining a range of frequencies (rather than simply 
recording the decibel level). This level illustrates the extent to which noise 
interferes with speech intelligibility. Retrieved from: 
http://www.acoustics.com/nc.asp. 
2. Sound Transmission Class (STC) - Refers to effectiveness of partition 
construction. 
3. Decibel (dBA) - Also known as a dB, it is a unit for measuring the relative 
intensity of sounds, equal to one-tenth of a bel. A bel is used in physics to measure 
the difference in the intensity level of sounds to normal human ears, equal to ten 
decibels. Retrieved from: http://wordinfo.info/unit/620/ip:1/il:D. The “A” is for 
‘A weighting’ and has to do with the way electronic instruments simulate human 
hearing. 
Table 8: Acoustical Design Facts  
 
“Sound can also be easily transmitted through common building materials (steel, 
concrete, wood, metal framing, piping and gypsum wallboard) this is called “structure-
borne sound” (Ramsey & Sleeper, 1994, p. 59). Floors, footfalls, and dropping things are 
some of the major building occupant contributors to these sounds. The most common 
medium for transmission is the air: “Air-borne sound” (Ramsey & Sleeper, 1994, p. 59) is 
the name for this medium. “Good acoustics is not cosmetics; it must be an integral part 
of the building design” (Ramsey & Sleeper, 1994, p. 60).  
The majority of classroom activities involve spoken communication, “acoustic 
comfort is vital” (Energy Star Building Manual, p. 7) for student success. Noises from the 
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outside, building equipment, and people can be a significant distraction. Contact with 
finishes such as floor tile, metal equipment, furniture, metal benches also contributes to 
disturbing noise levels. Included in the numerous byproducts of a turbulent setting are: 
headaches, people becoming “less interpersonally engaged, less caring, less reflective, 
and cognition is impeded” (Schweitzer, Gilpin, and Frampton, 2004, p. S-74). Noise has 
also been known to cause stress affecting workplace performance and student learning 
(Evans & Cohen, 1987) (Ulrich, 2000, p. 2) (Energy Star Building Manual, p. 7). 
Hard surfaces and finishes in healthcare institutions make it easier to clean and 
right angles in construction tend to require less effort to build but both furnish surfaces 
designed to keep noise levels high and cause reverberation and sound to reflect off of 
them which make for a very undesirable space (Busch-Vischniac, et al, 2005) (Kopec, 
2012, p. 272). Surfaces can be reflective, absorptive or diffused. The least desired when it 
comes to unwelcome noise is reflective. 
Noise Reduction Coefficients (NRC) is a term given to common building 
materials. It refers to the building materials ability to absorb sound generated from 
speech but typically does not apply to sounds from low frequencies or music. The harder 
and less porous the material the less likely the material will absorb sound. The ratings for 
NRC are from (0) zero which is perfectly reflective to (1) perfectly absorptive 
(www.nrcratings.com). An open window, which is not a building material, is an 
exception it has a rating of (1) one it is perfectly absorptive. All the materials within the 
space are calculated within a formula to provide an overall rating.  
Research has credible evidence connecting good classroom acoustics to positive 
scholastic achievements (Schneider, 2002, p. 6). In 2004, the American Speech-
Language-Hearing Association's (ASHA's) endorsed the ANSI standard and 
recommended the following criteria for classroom acoustics: Unoccupied classroom 
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reverberation must not surpass 0.6 seconds in smaller classrooms or 0.7 seconds in 
larger rooms (Schneider, 2002, p. 7). Reverberation time refers to the amount of time it 
takes for the sound to die away. In a highly reflective room, it takes longer for sound to 
die. Noise is described as unwanted sound “there appears to be sufficient evidence on 
negative effects of noise to justify the recommendation that noise reduction should be a 
major consideration in the design of new healthcare buildings” (Ulrich, 2000, p. 2). 
There are two common ways used to control unwanted noise. One is called active 
control, which is an electro-acoustical noise canceling method that is more costly, and 
the other is passive control using sound absorptive materials, which is more economical. 
Some facilities use a combination of both for added benefit. 
2.4.6  Space Requirements 
ASU Classroom Design Guide. Revised: March 2011 found at 
(http://www.asu.edu/fm/documents/Classroom_Design_Guide.pdf) is based on the 
Space Planning Guidelines for Institutions of Higher Learning’ published in 1985 by the 
Council of Educational Facility Planners International (CEFPI). This guide was used to 
provide the following information. 
Every jurisdiction seems to have its own requirements for classroom design. For 
the purpose of this research, ASU’s design guidelines were used. ASU determines 
classroom size by type of classroom. Three types were reviewed that came closest to what 
the NHC uses at its facility. The first type is Traditional, Loose Seating. This type has 
many requirements but minimally calls for 20 – 22 square feet per student and allows 
for 25 – 60 students. The next type is the Lecture Hall it is supposed to be “tiered” 
seating and allows for 50 – 150 seats but calls for only 10.5 square feet per student in the 
seating area or 18 – 20 square feet overall. Finally, the Auditorium, it can contain more 
than 150 seats that call for tiered seating. It must provide a minimum of 18 square feet 
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per student overall, but at least 6.5 square feet in the seating area. Both the Auditorium 
and the Lecture Hall style must allow for circulation space among the seats. The benefit 
of the tiered seating is in the larger class sizes the people sitting toward the rear of the 
class have a clearer view of the front of the classroom. When the traditional classroom 
has such a large number, of participants, it becomes overcrowded and the views become 
obstructed. 
The NHC is not an education facility and these classroom comparisons are far-
reaching. The intent is to show that some of the rooms used at the NHC facility, 
including the ones labeled “Education Rooms” might be undersized for their intended 
purpose or their programs are so well attended a larger space might be better suited.   
2.5  Ambiance of a Space 
In research “we may theorize that beautiful environments evoke happy or 
pleasant feelings where as ugly rooms evoke annoyance or discomfort” (Kopec, 2012, p. 
9). Wherein actuality research is proving to be much less theory as it is now proving to be 
fact. Although beauty is still in the eye of the beholder and design is still finding the right 
blend of acceptable stimuli to capture the eye without making it uncomfortable. 
According to the Merriam-Webster online dictionary “ambiance” is defined as a 
feeling or mood associated with a particular place, person, or thing:  atmosphere. For the 
purpose of this thesis, it is the mood or atmosphere of a place and how it is perceived. 
Perception is based on the size, shape, and temperature of the space as well as what has 
been applied to that space. That application can include colors, textures, works of art, 
carpets, lighting (Kopec, 2012, p. 226). Then the room can be filled with furniture, 
televisions, radios, and computers along with people all of which contributes to the 
ambiance of the room. What is missing or lacking from the space also adds to the overall 
feeling or mood set by the space. 
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2.5.1  Finishes 
The first impression of a space is a reflection of the caregivers within (Malkin, 
2002, p. 529) and provides a perceived expectation of the level of professionalism 
received. If room “decor is sterile and unstimulating” (Van Note Chism, 2006, p. 2.5) in a 
standard classroom then the occupants may tend to be under engaged while persons will 
show signs of exhibiting greater interests in surroundings that are “relatively complex 
and stimulating” (Preiser, Rabinowitz, & White, 1988, p. 46). 
Availability of materials in Rwanda is of primary concern, being able to obtain 
products from within the country easily and economically for the initial installation and 
then restocking and replacement as needed is a critical concern. “As a developing 
country, resource constraints constitute a major limiting factor to national development” 
(Republic Of Rwanda, Capacity Development and Building a Capable State Rwanda 
Country Report, Kigali, 2007, p. 28).  
The ease of cleaning the finishes must also be considered especially in the more 
remote areas where everything is done by hand and there are no machines to do the 
work. The color white has been used predominately possibly due to the perceived feeling 
of cleanliness or giving the illusion of an “antiseptic environment” creating a frame of 
mind for the occupants (Van Note Chism, 2006, p. 2.7). Whatever the finishes, they are 
required to be durable,  provide maximum use (National Institute of Building Sciences, 
2009) and be of high quality to last as long as possible due to extreme budgetary 
constraints.  
2.5.2  Furnishings 
“A learning environment can be improved by providing appropriate furniture” 
(Sommer & Olsen, 1980), (Leung, & Fung, 2005, p. 587). Appropriate furnishings could 
include; comfortable seating, bulletin boards, live plants, wall hung magazine racks for 
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magazines and healthcare pamphlets, a large decorative clock on the wall, play areas for 
children, (Sommer & Olsen, 1980) (Leung, & Fung, 2005, p. 587) (Malkin, 2002, pp. 
535-543). For the staff: a break room with some relaxing furniture and lockers to stow 
their personal belongings would be appropriate (Malkin, 2002, p. 541). 
On the walls, some tastefully displayed “educational exhibits” (Malkin, 2002, p. 
543) placed in public areas to stimulate interests and encourage learning. Display 
“positive cultural artifacts” and artwork (Schweitzer, Gilpin & Frampton, 2004, p. S-76) 
from local artists on the walls and in display cases. Hire a local artist and designer from 
the community to consult with on appropriate works of art from the community. 
Providing appropriate furniture to sit on is important taking “into account 
different body sizes and the long periods of time students must sit without moving. 
Uncomfortable seating causes people to become distracted and loose attention and this 
is not desirable in a learning environment (Van Note Chism, 2006, p. 2.6) (Gee, 2006, p. 
10.2).  Students will focus more on pain than on learning “because the human brain is 
configured to satisfy psychological needs before cognitive needs” (Kopec, 2012, p. 226). 
Selecting the right piece of furniture that will “allow for natural body positions” (Kopec, 
2012, p. 226) is optimum.  
2.5.3  Color  
Colors can evoke sadness or joy, they can incite anger or bring warm memories, 
they have different effects on different people or they can do nothing “the design 
community has promoted the oversimplification of the psychological responses to color” 
(Tofle, Schwartz, Yoon, Max-Royale, 2004, p. 4). Many researchers have attempted to 
link health outcomes to their research in color related studies according to a 2004 
literature review conducted by Tofle, R. B., Schwartz, B., Yoon, S. Y, & Max-Royale, A. 
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they could not find any “direct linkage” between the colors of a physical space to 
healthcare outcomes (Tofle, Schwartz, Yoon, Max-Royale, 2004, p. 4).    
The healthcare studies show colors affect experience and performance (Tofle, 
Schwartz, Yoon, Max-Royale, 2004, p. 5) in particular environments as well as “color-
mood associations” but not associated to a specific color (Tofle, Schwartz, Yoon, Max-
Royale, 2004, p. 60). 
 In schools, “soft greens, pale blues, and creamy yellows have a soothing effect on 
people” (Kopec, 2006) and are often used in other institutions “where behavioral control 
is necessary” (Kopec, 2012, p. 225). Influencing students attitudes and attention levels 
has been affected by the use of color in learning environments according to a 1981  article 
by Sinofsky & Knirck  titled; “Choose the right color for your learning style” (Kopec, 
2012, p. 227). Focusing on laborious assignments can be accomplished under low 
lighting using “cool colors” and aids in reducing interruptions (Sharpe, 1974) and “cool 
colors neutralize the negative effects of noise distraction” (Bosch, Edelstein, Cama, & 
Malkin, 2012, p. 66). 
“Spaces do not become “active”, “relaxing”, or “contemplative” only because of 
their specific color” (Tofle, Schwartz, Yoon, & Max-Royale, 2004, p. 4) but according to 
Dak Kopek, Ph.D., MCHES, IDEC “color can often set the tone of a space as being 
practical, whimsical, sophisticated, or playful” (Kopec, 2012, p. 298).  
Research reveals that culturally learned responses along with “the physiological 
and psychological makeup of people” cause emotional responses to colors (Tofle, 
Schwartz, Yoon, & Max-Royale, 2004, p. 5) not the colors themselves. Some colors may 
have religious significance or certain customs or taboos associated with them in different 
parts of the world and need to be researched with local people and customs. Proper 
research and investigation should be conducted before color selections are made because 
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“color often possesses cultural significance and symbolism that is not uniform 
throughout the world” (Color environment and human response Book by Frank Mahnke, 
1996) (Kopec, 2012, pp. 298-299). 
Not only cultural standards but, time of day, temperature, health, purpose at 
facility, psychological state all can modify a person’s “aesthetic response” (Tofle, 
Schwartz, Yoon, & Max-Royale, 2004, p. 5) to color.  Color selections by design 
professionals for designated environments depend on several determinants such as 
geographic location, culture, users, age groups, activities, size and configuration of the 
space, and the light source (Tofle, Schwartz, Yoon, & Max-Royale, 2004, p. 6). 
 Color can fill specific needs in facility design. It can “inform wayfinding” (Bosch, 
Edelstein, Cama, & Malkin, 2012, p. 43) by providing either intuitive color accents or 
actual color paths for visitors to follow. It uses color coding “to reduce confusion and aid 
in decision making by specifying color stereotypes: warning information in red, caution 
information in yellow or amber, and advisory information in another color clearly 
discriminable from red or yellow/amber” (Bosch, Edelstein, Cama, & Malkin, 2012, p. 
43). 
When designing around windows the designer needs to know that “the wall 
opposite a window should generally be kept light, or it will absorb much of the daylight.” 
In addition, “a window wall and frame should be light so as not to contrast too much 
with daylight sky”.  Designers should also consider that “high contrast can result in 
headaches and eyestrain” (Bosch, Edelstein, Cama, & Malkin, 2012, p. 37). 
In art, white is often called the absence of color and in the visual environment; 
white may be seen as the “absence of variety” which may cause “sensory deprivation” 
(Mahnke & Mahnke, 1987) if overloaded with white or actually any single monotonous 
color (Bosch, Edelstein, Cama, & Malkin, 2012, p. 59). One author found “the use of 
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white and off-white decrease human efficiency by an average of 25 percent” (Book 
entitled: The power of color by Faber Birren, 1997) (Kopec, 2012, p. 227). 
 White walls tend to give a clinical or institutional feeling for its occupants and 
visitors and a sense of cleanliness whether warranted or not. The white environments 
“appear cold, austere, and impersonal” and also proved to cause passivity in patients 
leading them to take on a behavior called “the sick role” and learned helplessness 
according to Talcott Parsons, who was a professor of sociology at Harvard University 
(Kopec, 2012, p. 258).  Creating an environment with color and accents can help to 
eliminate these types of behavioral problems (Bosch, Edelstein, Cama, & Malkin, 2012, 
pp. 12, 15) (Tofle, R., Schwartz, B., Yoon, S., and Max-Royale, A. 2004, p. 58). 
A professional designer given proper training and experience is still the best 
choice for bringing the colors, shapes and uniformity of a space together. The literature 
may not show proof of relationships between colors to healing but there are indications 
that color serves other purposes (Bosch, Edelstein, Cama, & Malkin, 2012, p. 55) and in 
the future studies promise to be more rigorous than previous. 
2.6  Healing Environment 
“Still recognized as “the Land of a Thousand Hills” and the Land of Gorillas,” 
Rwanda had become known as the “Land of Violence” and “the Land of Genocide.” 
People don’t focus on any of the positives not to say there are not positives that have 
resulted since the genocide but the people of Rwanda had rich culture, customs and 
heritage long before the genocide (Adekunle, 2007, p. ix). 
“Architecture can be more than just walls and roofs. It can be a provider and 
promoter of health” (Schroer, 2000, p. 7). The interior environment is a holistic 
approach where the attributes of the entire facility are looked upon to create the healing 
environment. The environment has positive effects on the occupants’ wellbeing with the 
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quality of light, ventilation, acoustics, color, temperature, providing a sense of security, 
privacy, and connection to nature. The environment is full of sensory varieties and 
stimulation. If the occupant is an employee he/she has job satisfaction, has positive 
impact on work effectiveness and the job provides a sense of pride and purpose (WBDG 
Productive Committee, 2011). 
“Environments that positively affect the healing process and wellbeing” of people 
whether it is related to the architecture, interior design, atmosphere, and/or ambient 
features (Dijkstra, 2006, p. 167) are healing environments. A building well placed and 
designed to adapt to different activities and programs that serve its community, is safe, 
inviting, comfortable, and offers wellness programs such as preventative and 
promotional health education classes will improve the social and physical wellness of its 
community (Schroer, 2000, p. 3). 
2.7  Evidence-based Design (EBD) 
EBD has been around for many years and has been accepted by some and politely 
shunned by others. A few architects in the past have reportedly shunned the notion that 
evidence rather than their experience and personal knowledge could hold up to their 
standards. The current definition by Kirk Hamilton: “Evidence-based design is a process 
for the conscientious, explicit, and judicious use of current best evidence from research 
and practice in making critical decisions, together with an informed client, about the 
design of each individual and unique project” (Hamilton, 2013, p. 20).  EBD Explains the 
rigorous process that is undergone to achieve the best information available and with the 
architect and designers design an informed project.  Sara Marberry’s definition of EBD is 
similar but it emphasizes linking “the design of the physical environment to outcomes, 
and then measure the results of those decisions” (Marberry, 2014). 
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Another term, “Informed Design” is also being used with similar meaning and 
came about more in the architectural realm where as EBD was used interchangeably 
among designers and architects.  Informed design says that no longer can architects rely 
on “intuition” they must move to “rigorously developed evidence about predictive 
relationships between design and human response. Design “decisions” are “informed 
with credible (scientific) research” (Chong, Brandt, & Martin, 2010, p. 307) before 
putting pen to paper. Extensive literature reviews of past projects as well as reporting of 
current findings must now be encouraged for the future of design.  
Designers using the EBD process must use their best theories based on research 
and data then quantify and justify the output and publish their results. This ever-
changing ever-growing procedure done repetitively and constantly building up the 
resources will methodically advance or feed forward the evidence available for future 
projects (Dent, 2009, p. 95). “Once enough robust evidence is collected, evidence-based 
design will become second nature no longer the differentiator, but rather the norm” 
(Dent, 2009, p. 101). 
POEs are an important part of the EBD makeup (Shepley, 2011, p. 7) and lay the 
groundwork for improvement on the existing design and incorporating changes into 
future designs. EBD and POEs support “good design” (Shepley, 2011, p. 86) practices 
and should be part of every design project.     
2.8  Rwandan Vernacular and Culture 
Is vernacular or culture important when building in a foreign country? Is it 
proper to think that since it is assumed that western culture has so many better 
advancements that it is ok to build as though it were in the United States or any other 
western civilization?  
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September of 2011 was the first visit to the Ngeruka Health Center (NHC) by five 
ASU graduate students and one ASU faculty member. Upon the first sighting, one of 
them was overheard to say, “this looks like a Howard Johnsons.” The building had a 
bright reddish, orange roof and it was spread out like a motel with the white columns, a 
large center mass with clerestory windows, and a drive up canopy at the front entrance 
(Photo 1). 
 
Photo 1: Ngeruka Health Center, Main Entrance  
After more than two hours of driving on mostly unpaved dirt roads full of 
potholes, past small villages and rural communities it was not what was expected, much 
like when visitors come to the western United States and want to see Cowboys and 
Indians most likely. In Rwanda, something more traditional was expected although 
knowing what was traditional is somewhat illusive. 
When investigating the traditional architecture of Rwanda there was two types of 
houses that seemed to fall into that category. One, made of “wood, reeds, straw, clay, and 
soil from termites’ nests and had intricately woven mats that were used as partitions” 
inside (Traditional architecture, 2010) and one made of grass-thatch called a Nyakatsi 
home, which was round and kind of resembled a “beehive” (Kent, 2011, p. 23).  In 2010, 
the government started a program to eradicate all of the Nyakatsi homes (70,985 homes) 
and relocating the occupants to more modernized, metal corrugated roofed houses 
stating health risks as the problem. They cause disease, harbored vermin and caught fire 
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very easily due to cooking around a very flammable environment. The new houses would 
be closer to infrastructure and the government would help families with the cost of 
purchasing materials that are more durable and help in their construction (Rwanda 
Governance Board, 2013). This vernacular will soon be lost. One similar remnant of this 
type of construction remains but at a much grander scale, the Ancient Kings Palace 
located in Nyanza, Rwanda (Photo 2). It is now a museum for tourists and visitors. 
Meara Sharma was a journalism student traveling through Rwanda and attended 
the Faculty of Architecture and Environmental Design (FAED) year-end exhibition in 
2012. She learned first-hand about how Rwandans have to build a new “Rwandan 
identity” out of the genocide. How their culture is changing and reshaping. She  
Photo 2: Ancient King's Palace 
interviewed an architecture student at FAED who is unhappy going from a close family 
life of many generations that co-existed together in a communal life style to being 
relocated to an urban sprawl environment (Sharma, 2012) without much input from the 
family on deciding if they wanted to move.  
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When Rwandans had to seek out people and countries willing to help them out of 
their undesirable situation they had to give-in on some of their “core values.” According 
to the United Nations, in doing so they “lost self-respect, self-confidence and self-
determination” (Omaswa & Crisp, 2014, pp.39-40). During the last twenty years of 
rebuilding Rwanda, an effort has been made to get some of these back and re-establish 
their identity. 
There is a need for the architects, the government and the communities to work 
and talk together in making the design decisions to do what is best and to achieve 
understanding and a sense of buy-in from the community before relocating entire 
families and communities. Sharma commented that there were not many Rwandan 
architects and that the architecture of Rwanda was being designed, built and profited by 
foreign architects. In an interview with yet another architect, Jean-Marie Kamiy, Sharma 
was told: “As the world globalizes, everything and everyone is becoming more 
homogenous” (Sharma, 2012) and that culture is not as important as it once was. 
Perhaps its true people want more and they want the same conveniences everyone shares 
around the world.  
A group of foreign architectural students brought a plan to the remote Burera 
District in Rwanda in 2010 and they used an ethnographic approach, they had gotten to 
know the people and they built a hospital together. It was not about vernacular it was 
about working with the community and bringing a hospital and a community together. 
This was a documented as a great success. Taking a quote from one of those students’ 
answers where you draw the line on vernacular. “In a place like Rwanda, it’s not neo-
colonialist to work on high-quality design projects as long as you’re deeply and 
authentically engaged with the community. In today’s world, it’s more neo-colonialists to 
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assume that African people don't want well-designed buildings and spaces” (Shioiri-
Clark, 2013). 
Interestingly as the old culture is slipping into the past, the new modern era 
seems to be just around the corner. The new conceptual master plans for Kigali were 
revealed in 2007 by Oz Architecture. The story, according to Donna Rubinoff, Rwanda’s 
Director of Urban Planning was that President; Paul Kagame visited Denver, Colorado 
and became so impressed by the cityscape that he commissioned a conceptual master 
plan for Kigali, the capital of Rwanda. The conceptual master plan was quite grand and 
futuristic but showed no signs of vernacular or culture. Two of the renderings from the 
Conceptual Master Plan can be seen in Photos 3 and 4. 
 
Photo 3: Conceptual Master Plan Rendering 1 
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Photo 4: Conceptual Master Plan Rendering 2 
 
Perhaps the place for vernacular and culture are places of honor and respect 
“celebratory spaces; [for] artifacts and symbols of cultural and group identity; [for] sense 
of uniqueness” (Heerwagen, 2007) that can be displayed for all to admire.  
Rawlings and Stackel (2011) said the most common mistakes US-based design 
teams make is “not realizing the impact culture has on physical space” (Rawlings, 
Stackel, 2011, p. 36) conceivably to go one step further and to expand on the statement 
by saying the need is to incorporate culture through stakeholder involvement. The 
stakeholders such as the designers, the owners, the future employees and the people 
from the communities for which the projects are being made. The design teams need to 
participate in community life and activities to learn about the people and the things that 
matter to them. What works in one region may not work in another and as designers, 
assumptions should not be made. Asking questions and getting clarifications by showing 
full-scale examples should be expected so that there are no surprises when the project is 
satisfactorily completed. 
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Once someone is exposed to, what he or she perceives is better or appears is more 
advanced is it fair to ask them to remain in the past or in what they think is a 
substandard condition? In some westerners mindsets there is such a thing as “soft 
bigotry” (Ruxin, 2013, p. 122) where just because a substandard situation occurs in 
Africa it is OK because its Africa and surely it is normal to assume these conditions are 
acceptable to the African people even though they would never be acceptable in the 
westerners mind. Substandard means the same thing in Africa; if it can be improved, it 
must be improved. A designer must design keeping soft bigotry out of the concepts and 
design to the best products available. Even though keeping parts of cultural heritage is 
not meant to withhold technological and advancements from societies it seems it may be 
perceived as such. In an effort to decide whether or not vernacular should or should not 
be part of the design considerations within a community or even a society it should not 
be up to one person to decide. As long as the community takes part in the decisions and 
input, part of the community and therefor their vernacular is part of the design concepts. 
Moreover, who is to say that the westerners are always the advanced society?  
2.9  Educational Environment 
The early classroom designs seemed universal, they were frequently being located 
in bad environments, they were noisy, unattractive, and experientially repulsive 
(Barnard, 1842, Weisser, 2006) they were “factory-like”, “dark and dank”, and crowded, 
(Baker, 2012, p. 4-5). In contrast, the early classrooms in Rwanda and the Congo were 
the out-of-doors where the elders of the village would sit under the Akabimbi tree and 
pass on their stories and their knowledge (Dr. Kigabo Mbazumutima a guest lecturer in 
the fall of 2011 at Arizona State University as well as the President & CEO of Africa 
Health New Horizons).  
49 
An education environment is any place where learning happens. For this 
research, it is a multifunctional space designated at the Ngeruka Health Center (NHC) 
utilized as “Education Space” during which time specific educational programs are 
taught to the visitors, patients, and attendees at the health center. Other times and 
sometimes concurrently, the space is used as the reception or waiting room, 
immunization, family planning, anti-natal or pre-natal waiting areas and an outdoor 
kitchen. 
The educational requirements of the community “drive the design” (OECD, 2011, 
p. 5) of the educational facilities. It must sustain the students, staff, and the programs for 
which it was designed. “They do not need to be iconic pieces of architecture, but they do 
need to be fit-for-purpose and appropriate for their context” (OECD, 2011, p. 5).  
Learning environments need to be all things at once. They need to be adaptable, 
flexible, accommodate different levels of learners and different methods of teaching, they 
need to provide a place that is safe and secure, comfortable, free of unwanted noise and 
interruptions and makes use of available resources (Bingler, Quinn, & Sullivan, 2003, 
p.5). The environment “should foster high levels of student-to-student and student-to-
faculty contact to create active and collaborative learning” (George, Erwin, & Barnes, 
2009, p. 7). The facility must provide access to food, water (Fisher, 2005b, p. 161) 
(OECD, 2006, p. 70) and lavatories within a reasonable distance. The physical 
“environment also needs to incorporate daylighting, ventilation and acoustics” (OECD, 
2006, p. 31). 
 “Learning spaces that are physically and psychologically comfortable promote a 
sense of wellbeing, keep minds focused, and limit distractions” according to a renowned 
furniture designer, Herman Miller (2009, p. 3). Providing comfortable seating, 
appropriate for the classroom setting can enhance the student’s experience. 
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The seating placement in classrooms can set the tone for student teacher 
interaction. Placing the chairs all facing one direction, in rows give the teacher full 
authority in the room and is “teacher centered” which usually does not allow for much 
interaction among the students (Leung, & Fung, 2005, p. 587). The “practice of 
arranging seating side-by-side along the walls of a room markedly inhibits social 
interaction” (Sommer & Ross, 1958; Holahan, 1972) (Ulrich, 2001, p. 52-53). Whereas 
placing the seating in semicircles or in circular shapes provides an opportunity for open 
discussion and student-to-student interaction, which provides a different kind of 
learning environment.  
Research of the built environment has shown that it “clearly” affects learning. 
“School design can enhance—or hinder—academic achievement,” (Bingler, Quinn, & 
Sullivan, 2003, p.6) however, the research offers little explanation “on the nature or 
strength of the relationship between the quality of school facilities and educational 
outcomes” (OECD, 2006, p. 49). Some of the ways used to measure success of 
educational designs is to conduct POEs or through achievement determined through 
such things as student retention rates, absenteeism, vandalism, student behavior 
(reprimands) and test scores (Fisher, 2005b, pp. 164-165). 
2.10  Participant Engagement 
Participant Engagement is when the attendees of the educational programs are 
actively paying attention and listening to the presenters of the materials being offered. 
The engagement is demonstrated by eye contact, the body positioning is forward facing 
and alert. Asking questions and opening up a dialogue regarding presentation topic is 
further indication of engagement. The definition of engagement this research is 
concerned with is the “positive academic outcomes” that will allow the participants the 
“willingness to exert effort necessary to comprehend” (Fredricks, Blumenfeld, & Paris, 
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2004, p. 60) the subjects being taught as well as “behavioral engagement” that reflects 
“active participation in class” (Furlong & Christenson, 2008, p. 366). 
Participant education achievement indicators can be “observed and measured” 
(Hunley & Schaller, 2006, p. 13.4) via participant engagement according to literature. 
Observational measurement of engagement can be direct and/or indirect through survey 
methods (Hunley & Schaller, 2006, p. 13.5). 
While the research at the NHC poses a unique situation at a healthcare facility 
with nontraditional students there are ways to use standardized surveys that “can tap the 
perspectives of a larger number of students and validate findings from other measures.”  
Such as “The National Survey of Student Engagement (NSSE) 
(http://nsse.iub.edu/index.cfm), for example, assesses engagement of students across 
multiple institutions: annually developed norms can be used to compare institutions” 
(Hunley & Schaller, 2006, p. 13.6). The High School Survey of Student Engagement 
(HSSSE), Center for Evaluation & Education Policy 
(http://ceep.indiana.edu/hssse/contact/index.shtml) is the organization this research 
reviewed and obtained information from and partially modeled some of its participant 
questions after. This was reviewed and permission was obtained from Robert M. Gonyea, 
Associate Director, at the Center for Postsecondary Research at Indiana University 
(Appendix BB). The object is to determine through positive feedback how engaged a 
participant is with their learning experience and combined with observational research 
to add validity. 
Space or the built environment can add or subtract from a learning experience 
and it has “a role in determining the quantity and quality of engagement” (Gee, 2006, p. 
10.3). A learning environment needs to be stimulating and “have the ability to motivate 
and engage students and educators” (Gee, 2006, pp. 10.4-10.5). 
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2.11  Why Does It Matter, Rwanda Statistics  
Rwanda is primarily a rural agricultural country. Ninety percent of the 
population is involved in farming and the majority of them only farm for family 
sustenance. There is a minimal amount of agricultural commercial processing and 
mineral extraction according to the Central Intelligence Agency (CIA), World Factbook 
https://www.cia.gov/library/publications/the-world-factbook/geos/rw. 
It is impossible to compare Rwanda to the United States when it comes to 
definitions of poor. In the US, a poor family has a home, with concrete or wood floors 
that are usually covered in carpet or tile; they have electricity, indoor plumbing, air 
conditioning, television, refrigerators, stoves, washers, dryers and an automobile.  Trying 
to compare that to the Bugesera District or to Rwanda for that matter is a difficult task as 
noted by Figure 3 where across the board comparisons could not be made.   
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Figure 3: Bugesera District Statistics Comparisons with the US  
In the US it is not a question of who owns a radio but just “how many” TV’s a 
person owns in their house. Radios are not even a matter of record. In the US poor is 
determined by how much money is brought into the household in Bugesera poverty is 
calculated by how much a basket of food costs and the amount of calories it takes to 
consume that quantity of food (Republic of Rwanda, National Institute of Statistics of 
Rwanda, 2010/11, p. 5).  People in Bugesera have to walk to their health centers when 
they are ill. If they are too ill perhaps, they are lucky enough to be carried on a litter. 
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Sources: Republic of Rwanda, National Institute of Statistics of Rwanda,  2010/11, 2012 US Census, 
The Nielsen Company, http://www.autospies.com/, American Life Project Spring Tracking Survey 
2013, Planet Money 2013 www.npr.org, http://data.worldbank.org/indicator/IS.VEH.NVEH.P3, 
and Pew Research Center’ s Internet. 
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Some health centers have a motorcycle that can transport the ill if the patient can hang 
on. The nearest hospital for the Ngeruka village is in Nyamata, which is about an hour’s 
drive. It has two ambulances but they are for the hospital and it has over 300,000 
surrounding residents they are responsible for, including Ngeruka. 
 Walking to an “improved” water 
source; water that does not have to be 
chemically treated, filtered, and boiled by 
the user before consumption was not a 
readily available or comparable statistic.  
Then having to carry home at least one 
(sometimes more) five gallon plastic 
containers (Photo 5) called a “jerry can” 
weighing over forty pounds every day for 
cooking, bathing, and drinking is not 
something transferable to US standards 
nor is locating firewood (Photo 6), 
chopping it down and carrying it home to 
cook meals on a wood burning stove.  
The extreme living conditions in rural Rwanda tied in with the struggle to 
overcome the memories and the history left behind by the genocide and the devastating 
impact it had on the country and its people is severe. Then compounding the situation 
are the high mortality rates from malaria, HIV/AIDS, acute respiratory problems, and 
various other diseases (Figure 4) affecting not only the population but also an 
overburdened healthcare system.  
Photo 5: Carrying Water Home 
Photo 6: Carrying Firewood Home 
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Providing education at the health center level that will prevent unnecessary visits 
to health facilities could relieve them of having to treat curable, preventable illnesses and 
diseases that had previously been part of their services and could have an immense 
impact on the problem of being understaffed and under equipped. Promoting good 
health and teaching healthier lifestyles will add to the community’s health and quality of 
life.  
Rwanda’s long range vision for 2020 is to reduce poverty, overcome illness, 
improve the health system and to promote the health status of the people of Rwanda by 
“providing quality preventative, curative, rehabilitative and promotional services” 
(Health Sector Policy, Government of Rwanda, 2005, p. 8). Teaching health prevention 
and promotion is one- step toward that vision.  
Figure 5 statistics were obtained from the NHC and show the impact patients 
with preventable conditions have on the healthcare system. Sixty percent of the cases 
seen at the health center are preventable. If just a portion of those cases could be stopped 
through early detection, care, and treatment at home from participants of the education 
programs at the health center it would no longer be overburdened with unnecessary 
cases or worry about being under equipped.  The people would learn how to prevent 
injuries and illnesses from escalating into more severe cases requiring medical attention. 
Teaching health promotion by educating the community on the importance of 
vaccinations or the value of hygiene will prevent other harmful diseases. The statistics on 
Figure 5 should start shrinking. 
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Figure 4: Main Causes of Mortality in Rwanda 
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Figure 5: Ngeruka Patients with Preventable Conditions 
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2.12 Conclusion  
 
An in-depth examination of past POEs, the built environment, building codes and 
standards, vernacular, educational environments, participant engagement and other 
critical aspects important to inform this research were reviewed in order to have a more 
complete knowledge base to complete this study. 
A comprehensive investigation has linked participant engagement to the built 
environment and participant engagement to learning. The built environment has also 
been linked to healing environments. Environments that foster healing are of vital 
importance to healthcare design. There is little research on connecting all three: the built 
environment, education, and healing. This research intends to show a connection 
through a post occupancy evaluation, questionnaires, semi-structured interviews and 
observations of the Ngeruka Health Center. A healthcare facility capable of providing 
valuable educational spaces that through their physical design engage participants and 
staff with programs that are not only located within healing spaces but promote healing 
as well will have an impact on the future of the built environment in healthcare 
construction/design and on existing overloaded healthcare systems. 
The original Conceptual Framework as shown in Figure 2 has been updated to 
reflect this literature review. Many of the citations overlap in their scope have been 
shown here (Figure 6) as the Second Level to the original framework to verify all 
elements of this research has been investigated.  
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Figure 6: Second Level, Conceptual Framework 
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Chapter Three 
METHODOLOGY 
3.1  Research Design and Methodology  
The methodology of this work is a mixed method approach due to its nature and 
complexity. This approach was employed to answer the research questions as stated 
below, Section 3.2. Utilizing both quantitative and qualitative methods adds to the 
degree of reliability placed on research. Using qualitative research as a standalone tool to 
prove the credibility of the study draws more criticism from the scientific community 
that does not put a lot of credence to qualitative methods.  
Research combining the built environment, healing spaces in conjunction with 
education spaces that promote healing is nonexistent. A mixed methods approach will 
better inform this type of research, its subject matter and the desire to have a more 
thorough understanding and insight into this project. Where quantitative methods are 
more rigid and tend to be geared more toward statistical, numerical data, qualitative is 
more flexible and has the ability to generate a more rich understanding of the subject 
(Rubin, 2008, p. 41). Both qualitative and quantitative methodologies are required to 
understand the built environment and the interaction of the occupants within. This 
research was designed to learn, report, and inform the design community, building 
stakeholders and the local community for which the building serves of the potential 
benefits that a healing environment, which includes health education and prevention, 
has to offer. The perceived impact of this type of healing environment will make for a 
healthier population and reduce burdens on health service providers.  
The research started with an in-depth literature review to inform the readers of 
what pre and post occupancy evaluations (PrOE) (POE) mean and the value of such an 
assessment and the nuances of their purpose. The POE was determined to be the best 
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tool for the job. Part of PrOEs and POE includes knowing about building codes and 
standards (lighting, daylighting, windows, ventilation, thermal comfort, water closets, 
lavatories, drinking fountains, and acoustics), the ambiance of space (finishes, 
furnishings, and color), healing environments, and evidence-based design (EBD). When 
the POE is conducted in a foreign country or even unfamiliar region knowledge of those 
unfamiliar areas such as Rwanda its unique vernacular and culture is important and 
research is required. Research into educational environment and participant 
engagement was required to learn about the interaction of attendees in an educational 
setting and then combining that research with a health setting. Obtaining the 
background and statistical data on Rwanda (health statistics) was also conducted to 
inform this research. Access to public records on the treatment of preventable diseases 
that were seen at the health center were made available to the research for review and 
were converted into the chart shown in Figure 5 of the previous chapter. 
Semi-structured interviews with key staff and the Executive Director of Rwanda 
Works were conducted to ascertain any insight that may not have been immediately 
obvious based on their responses to the questionnaires. These interviews were also 
significant in determining the design intent of the facilities education spaces and if they 
believed, they had been met. 
Satisfaction questionnaires translated in English, Kinyarwanda, and French were 
distributed among the staff, administrators, and attendees of the education 
environment, which also included demographic information for statistical purposes. The 
questionnaires were voluntary and no personal or identifiable information as to who was 
completing the forms was requested. The questionnaires were used to obtain the 
qualitative and subjective data on user satisfaction. Thematic coding was used to identify 
patterns and themes that surfaced from the collected data. The Participant Engagement 
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Questionnaire (PEQ) was used to determine how the participants interacted with the 
built environment by engaging in their respective programs. They were used in tandem 
with on-site observation of the classes to verify participant engagement within the 
classroom environment. 
Observations of four separate classes in four individual education environments 
were conducted on four consecutive days at the facility utilizing Rothstein’s a(x4) coding 
technique grouping the observations into actors, activities, artifacts, and atmosphere 
(Rothstein, 2001). Observations could add context to the questionnaires that might not 
have been apparent otherwise. Sketching was utilized during the class periods because 
photographs were prohibited by the Rwanda Biomedical Center (RBC)/Ministry of 
Health (MOH).  The sketches appear in Chapter 4, Section 4.10 under Observational 
Research. As an observer and an ethnographer an attempt was made “to provide a 
vocabulary in which what symbolic action has to say about itself—that is, about the role 
of culture in human life—can be expressed” (Geertz, 1973, p. 27) by using “thick 
descriptions” (Geertz, 1973, pp. 9-10). 
Grounded Theory was used to “generate theories strictly from the data” not 
letting any preconceived misconception misguide the findings (Strauss and Corbin, 1994, 
pp. 273-285) (O’Leary, 2004, p. 101) (Glaser and Strauss 1967) to aid in measuring 
participant engagement. Participant engagement was the only way to determine if the 
education environment was conducive to learning based on the literature without using 
testing materials to gauge knowledge learned. 
As part of the POE quantitative data was taken in the four education 
environments using measuring devices brought on site for such purposes to record 
lighting levels, thermal comfort, acoustics, and room dimensions. Measurements were 
taken on five consecutive days as close to the same time each day whenever possible. 
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Public records were requested and obtained from the NHC’s medical records office for 
the previous year on the numbers of patients treated for preventable illnesses. The 
records contained no personal information or identifiable data that could be traced back 
to patients or staff. Drawings and Photographs were also generated to explain the 
findings of the POE.  No records were available on the year prior. 
3.2  Research Questions  
Due to the history, geography, the actual terrain, and the financial constraints of 
Rwanda itself, working on health related problems becomes a wicked problem, no matter 
what you try to accomplish other challenges arise. There are many questions that could 
be asked but to limit the size of this paper the following two questions were selected as 
being most important for the topic of this research. 
1. Does the built environment of the NHC contribute to healing by engaging 
education program attendees to learn about preventing illness, disease and 
promoting other health related strategies? 
a. Can you measure healing effects of the built environment? 
2. Was there design intent specific to the education space within the NHC (there 
were five areas used as education spaces upon arrival on site)? Moreover, was the 
design intent met? 
a. What were the successes that were noted and observed? 
b. Was there room for improvement that were noted and observed? 
Since it had been established in previous works that the built environment does 
contribute to healing this research (through question 1) asked if an education space 
within the built environment that teaches about disease prevention and health 
promotion could have similar properties. Further to ask if these healing effects could be 
measured. In a an earlier research paper by Roger Ulrich (1984) he discovered that built 
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environments that have views of nature speed healing times and patients in those 
environments required less pain medications. His research was measured by patient 
records and the nurses that were assigned to those patients. To be able to measure the 
effects of the topic of this paper could prove that the education programs are helping to 
reduce persons with preventative injuries and diseases from entering the healthcare 
facility. The people of the community are learning how to prevent these illnesses from 
needing professional medical attention. This will also reduce the burden on the health 
center and their staff. 
The second research question regarding design intent would help to formulate 
the basis for future designs if the outcome of the original design was specific to 
prevention and promotion of health within the education spaces. Noting the successes 
and failures of the original design intent would help to guide future designers wishing for 
similar outcomes. The ultimate goal is to have a healthier community through the 
education courses taught and to reduce admission of preventable illnesses into the 
healthcare facility.  
3.3  Site Description and Access  
The NHC was chosen as the research site after an onsite visit in September of 
2011 when a group of ASU students and faculty visited the facility during an investigative 
trip as part of a separate project that looked into the future needs of healthcare in 
Rwanda. The Executive Director of the Rwanda Works, the NGO responsible for the 
health center that was built in Ngeruka, was receptive to having a POE of the education 
spaces at the NHC conducted and gave his permission for the research. 
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Photo 7: Ngeruka Health Post 
 
Previously the 27,000+ people of Ngeruka had to rely on this (Photo 7) small 
health post and local community Health Workers (CHW) before the NHC was 
constructed. This was not only undersized for the population it did not have the 
appropriate staff or equipment to perform the services needed. Some health posts did 
little more than distribute drugs (anti-retroviral), take vital statistics and refer patients 
to the nearest hospital. 
Approval had to be obtained before any research could commence in Rwanda. 
Rwanda Works, Arizona State University’s Institutional Review Board (IRB), Republic of 
Rwanda’s, Ministry of Education (MINEDUC), and Rwanda Biomedical Center (RBC) 
approved the premise of the research before any research was conducted. Copies of all 
approvals can be found in the appendices of this research paper located in Appendices A, 
E, J, K, and N.  
Arrangements were made to meet with the Access Project District Health Advisor 
and the person in charge of the NHC, the Titulaire, on Monday, November 26, 2012 on 
site to conduct a walkthrough at the NHC but neither party were present. The staff on 
Ngeruka Health Post 
 
 
 
Photograph was 
obtained from the 
Rwanda Works 
website and 
permission was 
granted for its use in 
academic work. 
 
 
(Appendix Y) 
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duty gave permission for an unguided walkthrough of the entire NHC facility and site by 
the researcher and translator with particular attention paid to the designated education 
spaces as indicated on the architectural plans (Figure 7). These plans acted as a plan for a 
self-guided tour. There were no educational programs taking place at the time. When the 
Titulaire arrived later that day, the researcher met and reviewed the plan for the POE 
and the observations that were to take place.  
During the meeting it was discussed how the research was to be conducted in the 
presence of a translator. The Titulaire spoke “fair” English but the translator was there 
for any clarifications. A regularly scheduled staff meeting took place first thing the 
following morning where the researcher, the translator and the project would be 
introduced.  
The researcher was introduced to the entire staff at the end of the meeting and 
was invited to explain the scope of the research to them with the aid of the translator. 
The researcher then spoke a few words of appreciation and explained the purpose of the 
study was to view the NHC from an architectural perspective and see how the learning 
spaces contribute to healing through its ability to educate the community. The researcher 
further explained that as a student of this process she wanted to hear their opinions and 
thoughts of how well they are satisfied with the health center and if they had any 
suggestions or thoughts that could improve the center. The translator then repeated 
everything in Kinyarwanda because not everyone spoke English. Voluntary staff 
participants were asked to complete questionnaires where they could provide their 
comments about the health center. The researcher strongly expressed that the research 
questionnaires and participation was voluntary and anonymous, all participants must be 
eighteen years of age or older, and at any time the participant could withdraw from the 
research without any consequence.  
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Figure 7: NHC Original Floor Plan 
It was also explained that at the end of every observation session, the Titulaire or 
a designated staff member would introduce the research project and researcher as 
outlined in the cover and information letter (Appendix O) backed up by the translator in 
the classes that were observed.  
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Not all of the spaces designated or utilized for education were marked on the plan 
and some of the spaces were repurposed since the plan had originally been made. There 
were no new plans or as-built drawings to note changes to the existing conditions. The 
original drawing was in a small-scale PDF format and was difficult to read. The 
dimensions were even more difficult to make out. Enlarged views were printed and 
brought to Rwanda to take notes, add dimensions and show placement of equipment 
used to take internal building measurements. 
 
Figure 8: NHC Site Plan                                                                                             (not to scale) 
 
REVIT (drafting software) generated drawings were prepared later to show 
furniture layout, calculated square footages, and provide images for clarification. Alpha 
designations were given to each education space for ease of marking plans and making 
notations both in the POEs and in the participant engagement observations. The REVIT 
LEGEND 
 
A  Anti-natal 
B  Hygiene 
C  Family Planning 
D  Immunization 
E  Demonstration 
     Kitchen 
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drawings are only for reference and are not to scale. They were taken off the PDF 
drawings provided by Rwanda Works. The dimensions in the education spaces were the 
ones taken while on site. Figure 8 is the REVIT drawing of the NHC Site Plan with the 
Alpha designations indicated in plan. The shading indicates the education spaces utilized 
at the NHC. 
 
Figure 9: NHC Floor Plan                                                                                          (not to scale) 
 
The larger southern building is the main facility for the NHC. The smaller 
northern building shown in Figure 8 is a twenty-bed facility for emergency overnight 
patient stays if the need arises. The Site Plan drawing has some minor conflicts with 
what was actually built on site and some of the locations differ from what is shown. 
Figure 9 is a slightly larger, more legible, plan showing only the main building at the 
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NHC. These drawings reflect what was in the original drawings provided by Rwanda 
Works.  
This plan was used for five separate facilities at five separate locations in Rwanda 
and not all were built identical. The floor plan for the southern building of the NHC 
where the majority of the care takes place is shown in Figure 8 enlarged for ease and 
legibility. The Demonstration Kitchen, “E,” uses open flames and is not attached to the 
facility it is located off to the east of the site. The original plan from Rwanda Works was 
in French, in the REVIT plans the room names were translated to English from the 
original drawing and the education spaces along with their alpha designations are 
shown.  
3.4   Post Occupancy Evaluation (POE) Rationale 
A POE is a broad term to include all the methodologies incorporated into this 
study. It was conducted to obtain quantitative and qualitative information about the 
built environment of the NHC. A POE can be used to “focus inquiries into select aspects 
of building performance” such as the education spaces and to “document successes and 
failures” of the building performance (Preiser, Rabinowitz, & White, 1988, p. ix). The 
POE used observations, questionnaires, and walkthroughs to “evaluate the effectiveness 
of the design from the users” and the developers perspectives to “establish best practice 
guidelines (OECD, 2006, p. 50).  
The POE also takes physical (quantitative) measurements of the actual built 
environment to compare them with other facilities and to see if the building meets 
standards set forth by different governing bodies. The size, lighting, thermal comfort, 
sound levels, room design and windows are all included. Aesthetics is also a part of the 
POE which is a qualitative measure determined by the users and research. 
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The determination in selecting the POE method was based on the desire to obtain 
results pertaining to the design of built environment and its influence on its occupants.  
This method was best suited to answer the research questions.     
The first question:  
Does the built environment of the NHC contribute to healing by engaging 
education program attendees to learn about preventing illness and disease and 
other health promotion strategies? In addition, the sub question, “can you 
measure healing effects of the built environment?” 
A positive or yes response to this question would mean that the built 
environment can have an impact on healing environments and buildings can be designed 
to heal. To answer these questions the engagement questionnaires were geared toward 
participant involvement with the space. Site observations of the class interactions were 
made to verify engagement through body language and attentiveness of the participants 
to obtain a better understanding of how they interacted within the space. The actual 
space itself had to be measured, tested and observed, recording the actual data for 
comparisons to codes and standards and similar facilities. 
The next question and its sub questions include: 
Was there design intent specific to the education space within the NHC (there 
were five areas used as education spaces upon arrival on site)? Moreover, “was 
the design intent met?” What were the successes that were noted and observed? 
Was there room for improvement that were noted and observed? 
Knowing what the design intent of the facility can be used as a tool to gauge the 
built environment and its occupants on how the design elements meet, exceed, or fall 
short of the original intent. This question relied on the quantitative information obtained 
from the building walkthrough and site investigation identifying and verifying the 
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education spaces were built as designed and the rooms still had the same purpose as 
when the design was being formulated. Both qualitative and quantitative methods 
utilizing semi-structured interviews with key staff and personnel aided in learning the 
overall design intent and the staff questionnaires acknowledged whether the design 
intent had been met or if there were items that needed improvement. Finding design 
elements that met the goals and were found to be desirable can be repeated in future 
design projects. 
Whether or not there were, successes or failures would depend on the satisfaction 
of the staff and participants that were noted in the questionnaires and during the semi-
structured interviews. The code review would list the physical aspects of the building and 
whether it met the codes and standards for this building type. Finding out if actual 
improvements are need based on comments from the users of the building and on the 
recommended design considerations that codes, standards and guidelines have to offer. 
When viewing something after it has occurred using hindsight things can more easily be 
pointed out after the building was built and occupied but were unseen or not thought of 
at the onset.  
3.4.1   Literature Review 
The literature review in Chapter Two focused on the background and baseline 
information as to the purpose and drivers of this study and included the content as well 
as WHY the research was conducted. The methodology focuses on HOW the research 
was conducted. The next chapter will inform on WHAT were the results using these 
methods.  The literature review informs the study on existing research and determines 
the direction the research will take. A comprehensive review on Rwanda, POE’s, 
education, Codes and Standards, healing environments was made to develop the best 
approach for evaluating participant engagement and healing architecture in Rwanda.  
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3.4.2   Building Research and Baseline Data  
Review of existing building design to become familiar with the site and to 
formulate a baseline for future studies was imperative. The building design can be 
compared to similar existing buildings that fulfill the same purpose if no baseline data 
was available for the building in the study. This data is then used to inform the project. 
3.4.3   Semi-Structured Interviews  
The use of interviews allow for more comprehensive understanding and firsthand 
knowledge of a subject that the interviewee may be the best source. It allows the 
interviewer the opportunity to delve into responses that may not have pinpointed the 
answers that were initially intended or to find deeper meaning in actual responses. 
Interviews also may bring up subjects that may not have been considered but have 
important consequence to the research. Sometimes asking open-ended questions can 
spark intriguing answers that were not considered but add valuable data had the spark 
not been ignited. Semi-structured interviews provide the interviewer a structure as the 
name implies that takes advantage of a script “but will shift in order to follow the natural 
flow of a conversation” (O’Leary, 2010, p. 195). An interviewer must first use 
“observational research methods” to investigate the subject of the interview to form an 
outline before any questions should be asked (Zeisel, 2006, p. 228). After the interview 
has begun, the interviewer is continually adjusting the outline so that it moves in the 
direction of the conversation. 
3.4.4   Observational Research  
Observations, according to Erlandson, Harris, Skipper, & Allen, (1993) provide a 
“written photograph” of the circumstances under observance using the researcher’s five 
senses (Kawulich, 2005, p. 2). DeWalt & DeWalt, (2002) describes it as “active looking” 
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(Kawulich, 2005, p. 2) and Schmuck, (1997) says it is a way “to check for nonverbal 
expression of feelings” (Kawulich, 2005, p. 4). 
As a part of a mixed methods approach, this research used qualitative research 
design with participant observation as a three-part on-site data collection method. 
Selective observations were used to verify engagement of the participants within the built 
environment. According to Angrosino & dePerez, (2000) selective observations are 
“systematic in which the researcher focuses on different types of activities to help 
delineate the differences in those activities” (Kawulich, 2005, p. 15). As discussed earlier 
the physical environment affects an individual’s behavior. It could be inspired or it could 
be restrained. The questionnaires can provide details regarding interactions between the 
environment and the individuals (Hunley & Schaller 2006 p. 13.4) and the POE provides 
quantitative and qualitative data regarding the built environment and its occupants. 
Participant observations strengthen research when combined with questionnaires and 
interviews (Kawulich, 2005, p. 5). There is limited research linking all three of these 
methods into one study and then furthering that study that will tie healthcare education 
within a healthcare facilities’ built environment. In this study, observation was used to 
ascertain how the built environment affects participant engagement in an education 
setting at a health center. In the way of an ethnographer the participants will be 
observed, their actions recorded and later analyzed (Geertz 1973 p. 20) with “empathetic 
understanding” (O’Leary, 2004, p. 10). 
The key to observational research is getting as close to unadulterated, untainted 
real life events as they happen without putting an elephant in the room to skew the 
events you want to observe. If time were not an issue and the researcher could spend 
years in the community and become immersed in the local culture, learn the language 
and resembled one of the community perhaps the old ethnological approach would be 
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feasible.  This concept provided the rationale for the first criteria on how to be a foreign 
observer without the element of being able to go unnoticed.  The NHC staff was 
introduced to the researcher and informed what the research entailed and was asked not 
to pay any special attention to the researcher during the classes and to try and let her go 
as unnoticed as possible while the presentation was taking place. The plan was for the 
researcher to be in the room and settled before any of the attendees arrived for classes 
and not draw any extra attention than necessary. The participants would come, take an 
initial look and find their seats. The researchers clothing selected were very informal and 
casual trying not to draw any unnecessary attention as well. Taylor and Bogdon (1984) 
suggest the researcher “be unobtrusive in dress and actions” (Kawulich, 2005, p. 18). 
There was no way to conceal a white woman, that was considered pretty rare in the area, 
that did not speak the local language, sitting in a room full of people and taking notes 
from the surrounding community. Most white people in the area were associated with 
NGOs and were known for having money. According to Schensul, Schensul, and 
LeCompte (1999) “There are a number of things that affect whether the researcher is 
accepted in the community, including one's appearance, ethnicity, age, gender, and 
class” (Kawulich, 2005, p. 7).  The researcher used a sketchpad, sat in a back corner of 
the room, and pretended to draw sketches in-between taking notes hoping that would 
take away some of the suspicions of what she was doing.  
Rapid assessment methods were used in the observation at the health centers, 
education classrooms. Total time in country was from November 7, 2012 Through 
December 1, 2012. The first ten days of which was spent living in a small guest house and 
commuting around the city of Kigali obtaining the necessary permits from the 
authorities having jurisdictions with the aid of many newly acquired friends along the 
way. The remaining time was spent living in the house of a local family that became close 
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friends but not part of the community that was to be observed. Five days were spent 
observing the classes and conducting the POEs at the health center in Ngeruka. A 
combination of the “observer as a participant” and the “complete observer” stance best 
describes the researchers status while conducting observations at the NHC. Gold (1958) 
relates “The observer as a participant stance” is an observer that is known by the group 
as an observer and is allowed to participate in group activities even though the main goal 
is observation (Kawulich, 2005, p. 9).  The “complete observer” can be completely 
hidden or in plain sight and the public does not know they are being observed (Kawulich, 
2005, p. 9). The rationale behind stating the researcher is a combination of both was that 
it was impossible to believe the participants did not have some inkling something was 
going on when they saw the researcher in the room so there was no possible way to hide 
from the participants and observe at the same time within the scope of this research. 
The observations were conducted as stated and per agreement with the RBC, no 
photographs or audio recordings were taken during the class sessions. The observations 
included rough sketches of the overall room configurations and seating arrangements 
that were done during the class presentations along with notes that were taken using a 
modified version of Rothstein’s a(x4) Data Collection Tool (Figure  9) to coordinate the 
manual recording procedure. Rothstein’s framework (Rothstein, 2001, p. 12) which 
includes atmosphere as its boundary where actors, artifacts, and activities all interact 
within was utilized.  Rothstein identifies the atmosphere as the place the observation is 
occurring. It is not just the physical space but also the aura of the space and its 
surroundings. The smells, the ambiance or anything that makes the space unique or even 
typical of any other space is included.  The actors are the people found within the 
atmosphere. Who are they? What are they doing? Why are they there” How did they get 
there? Who are their companions? Anything relating to the people would be put in this 
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category.  Also in the atmosphere are artifacts and these can be objects or devices. They 
can be things the actors brought with them or were found in the space. They may be part 
of the atmosphere.  They could serve different uses and have different purposes for 
different people. The a(x4) is subjective and identifying what is an artifact one day may 
become part of the atmosphere the next.  The last things found in the atmosphere are the 
activities. Activities can serve a purpose or be meaningless. They can follow a set order of 
things or just go with the flow. Activities can be commonplace or one of a kind anything 
goes but the more commonplace the more recording that has to be done (Rothstein, 
2001, p. 14).  
A Modified a(x4) Data Collection Tool, Figure 10 was used for each education 
space. The modification of adding a sketch box to the center of the page allowed the 
researcher to capture the atmosphere in a sketch and draw any significant items for 
future reference. This was also useful since this research included a POE segment and 
the participant use of the space was an important factor and proved to be quite valuable 
for recollection purposes. Bernard, (1994) advocates drawing a map of the physical space 
to help remember details (Kawulich, 2005, p. 20). 
An Observation Checklist, Figure 11 was used as part of an observation coding 
scheme (Robson, 2002, p.327) based primarily on non-verbal and verbal behaviors of 
the participants. The research was interested in the engagement of the participants in the 
classrooms they were attending. This is a method along with the questionnaires in 
determining if education is taking place within the built environment. The checklist 
provides a tool combined with the observations and questionnaires to determine in the 
end, how the built environment contributes to healing.   
A sketch box was added to show the physical space and how it was used when 
occupied. It can also depict the participants themselves in that environment. The coding 
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scheme did not prove effective as it related to the actors in this environment, which will 
be discussed further in Chapter Four. The observation checklist (Figure 11) was utilized 
as a type of researcher script to focus on the observed behaviors of the participants.  
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Figure 10: Modified a(x4) Data Collection Tool 
80 
 
Figure 11: Observation Checklist Coding Scheme 
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3.4.5   Questionnaires 
The written instruments used in the POE were created combining several sources 
to obtain information relevant to this research (Preiser, Rabinowitz, & White, 1988), 
(McCuskey, 2011), (Boddington & Boys, 2011), (High School Survey of Student 
Engagement (HSSSE), National Survey of Human Engagement (NSSSE). The questions 
had to be geared toward answering the research questions through qualitative and 
quantitative methods.  
A pilot questionnaire was not possible due to the population being outside of the 
US, language barriers, and time constraints. A past resident of Rwanda translated the 
questionnaires into the native languages of Rwanda. They were also reviewed by Nalini 
Chhetri, Assistant Director, School for the Future of Innovation in Society and Asst 
Director, Consortium for Science, Policy & Outcomes at ASU. Her review was to offer 
suggestions as to the verbiage and correctness of the questions based on the 
demographics of the population. There were six instruments used for this research and 
are listed below. 
1. Cover and Information Letter (Appendix “O”) 
• Required to inform the participants the nature of the study, the ability to 
withdraw at any time with no penalty and the anonymity of participating. 
2. Informed Consent Form  (Appendix “P”) 
• Required to inform of any possible risks that may be involved and to 
assure anonymity along with the disposition of all forms completed by the 
participant. 
3. Ngeruka Education Participants Engagement Questionnaire (Appendix “Q”) 
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• Engagement questionnaires are meant to extrapolate how the participants 
interact with the built environment and how the built environment of the 
education spaces can be classified as a “healing environment.” 
4. Ngeruka Dedicated Education Space Staff/Administrators 
Questionnaire/Interview (Appendix “R”) 
• This questionnaire was geared toward the staff and administrators of the 
facility. It gauges user satisfaction of the NHC. The staff and 
administrators have greater knowledge of the facility and their responses 
would be different from the visitors of the facility. 
5. Post Occupancy Evaluation (POE) Form to be Completed by Staff (Appendix “S”) 
• This form is meant for staff to rate each of the education spaces based on 
their feelings of the room’s performance. It also can allow the staff 
member to interject their likes and dislikes of the facility.  
6. Administrator Checklist for Conducting a POE at the Ngeruka Health Center 
Education Spaces (Appendix “T”)  
• This list outlines items necessary to perform the POE. It is important to 
send this form out ahead of time so it can be returned during the design 
process of the POE. The responses are then incorporated into questions 
used in the POE.  
Equipment to measure lighting, temperature, humidity, room size and 
configurations were used to obtain objective data on the space itself. Photographs were 
also taken to provide a visual record. 
3.5 Data Analysis 
Data analysis of each of the four education spaces were evaluated separately since 
each had individual qualities and different educators that could sway participant 
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responses on the questionnaires. The overall averages were combined after individual 
results were recorded. 
The physical measurements of the space required the gathering of quantitative 
data, which was photographed, measured, tested, and recorded. This data was used to 
compare the facility to the codes, standards and similar building types to determine if the 
building met, exceeded or fell short of how this type of building should measure up. 
There is no flexibility as with qualitative data. The building either does or does not 
conform to the buildings requirements. The one flexibility this particular assessment 
may offer a degree of fluctuation is determining what type of building this facilities 
education spaces fall under. The building is labeled a “Health Center” but the spaces 
pertaining to this study are education spaces and in some cases can have varying degrees 
of latitude on the requirements. The code review and analysis breaks it down into the 
different parameters for each space. The code review used many of the codes and 
standards written for the United States since Rwanda had very little information in this 
area available. Codes should be written for the region they are to be enforced. Using the 
US codes does not take into account the building materials and environmental impacts 
that are particular to Rwanda. The code review that is shown in Chapter Four can be 
universal for the most part but may have some concerns that were not apparent during 
this research.  
Originally, a modified version of Rothstein’s a(x4) coding scheme (Figure 10) was 
to be utilized in the observation portion of the research. The recording of events as it 
relates to the four main categories of this model to include actors, artifacts, activities and 
atmosphere (Rothstein 2001) was still completed per the Rothstein framework only the 
coding scheme during the data analysis phase was changed. The framework used 
correctly allows the main observations to emerge as a pattern. In this research, the 
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emergent factors were not as rich and informative. This was thought, due to the people 
or the actors all had the same purpose for being at the center and that was felt 
throughout the observation process. Emerging patterns did not seem to fit this facility in 
a form that added to this research. There were some overarching elements that did 
develop and are stated in Chapter Four but not to the degree associated with Rothstein’s 
Framework. The tools were still used for recording purposes and aided in organizing the 
raw material for further analysis.  
Occupant satisfaction is a qualitative segment of the POE. Getting the opinion of 
the building users and having them provide their input based on their experiences within 
the built environment is essential.  Two sets of questionnaires were distributed to staff. 
The questions were formulated based on standard POE questionnaires, translated from 
English to Kinyarwanda and French and distributed to the building occupants to be 
voluntarily completed and returned.  Each returned questionnaire was recorded; the 
results were averaged together by category. Part of the questionnaire consisted of a four 
point Likert scale with responses of; Excellent Quality, Good Quality, Fair Quality and 
Poor Quality being the selection choices. The hope was to keep it simple and to force the 
respondent to choose a side rather than offer a neutral midpoint. The remainder of the 
questionnaire consisted of demographics, and opportunities for personal input 
requesting the respondent to add their thoughts in the form of open-ended responses on 
what was lacking, needed improvement, and what they liked about the facility. The 
personal input was gathered together and analyzed to see if any patterns or similar 
thoughts emerged from the respondents.  To help process the data obtained through 
observation and questionnaires “Grounded Theory,” theory that emerges from data 
which “may be flexible, iterative, and emergent, but it is never ill defined, haphazard, or 
ad hoc” (O’Leary 2004 p. 101) “that is systematically obtained and analyzed” (Glaser & 
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Strauss, 1967, p. 1) will help formulate the final synthesis of the data analysis for the end 
results located in Chapter Four. 
Participant engagement questionnaires (PEQ) were distributed to attendees of 
the education programs also on a volunteer basis to determine if the built environment 
had an effect on education.  This is measured through questionnaires that were 
composed using comparable questions currently utilized by organizations such as the 
NSSE and the HSSSE. These organizations compile questions for schools or similar 
institutions to determine participant engagement and provide written reports to the 
schools based on their findings. This method is preferred over standardized testing to 
assess retention of materials taught.  Positive feedback to the questions indicates 
engagement with the facility. This process is backed-up by observational research.  
The responses to the questions will also fulfill part of the POE satisfaction 
questionnaires as they answer questions relating to the built environment. These 
questionnaires consist of demographics, a Likert Scale as outlined previously with 
similar choices of; Strongly Agree, Agree, Disagree and Strongly Disagree. This 
questionnaire also had opportunity for personal input by the respondents. 
The information obtained from the semi-structured interviews will be used not 
only to inform this research but also to feed forward information into future projects and 
in some instances compare data from what had happened in the past with what 
happened during the conducting of this research. 
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Chapter Four 
FINDINGS AND ANALYSIS 
4.1  Introduction  
The findings and analysis of the research conducted at the NHC are stated herein. 
The space analysis of the built environment is broken down room by room and by the 
codes and standards that are applicable. The satisfaction surveys from all participants 
have been recorded, analyzed, and the findings documented with the following charts, 
graphs and supporting materials. Participant engagement questionnaires have been 
recorded to show the effects of the education spaces at the NHC on the participants. 
The open-ended questions that encouraged self-disclosure of the participant’s 
feelings, likes and dislikes regarding the space were reviewed for overarching themes 
that emerged from the responses. Using grounded theory to refine the collected data the 
emergent themes are reported here (Charmaz, 2006, p. 15). 
Semi-structured interviews were conducted and reported here to obtain the 
background and history of the NHC. The “design intent” was needed to help frame a 
reference of what was intended versus what was achieved in the original architectural 
plan as well as answering one of the research questions. Once learned questions can be 
given to the building occupants to determine if this goal was accomplished. 
Linking the education space with health promotion and disease prevention by 
providing classes within the built environment encouraging engagement helps to create 
healing environments. The link is the focus of this research and the findings that went 
into this investigation are noted within this chapter. 
4.2  Study Demographics  
Out of approximately one hundred and ninety-two participants of the education 
programs at the NHC from Tuesday morning, November 27 through Friday afternoon, 
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November 30, 2012, 41% (78) volunteered to participate in the research project. They 
were advised they could withdraw at any time with no consequence or if they did not 
want to answer a question, they could skip it and move on to the next. The non-
responsive questions were recorded along with the responsive ones and are noted in the 
analysis. Eight of the participants were male and sixty-eight were female. Two 
respondents did not reply to the gender question. The NHC caters to maternal and infant 
health, which could be the reasoning behind the huge difference in male versus female 
attendance. One of the larger classes was geared specifically toward mothers and their 
newborns and the participants from that study were all female. 
There was approximately thirty staff at the facility when the research was taking 
place. On the two staff questionnaires, thirteen volunteered to participate and complete 
both questionnaires. Five of those respondents were male and seven were female with 
one staff member that did not respond. One of the staff participant’s questionnaire was 
eliminated due to answers that did not appear to make sense…this could be due to 
misunderstanding the questions or translation errors. This left twelve respondents 
totaling 40% of the staff. All of the staff questionnaires were supplied in English, French 
and Kinyarwanda. Many of the staff took copies of the English translations. It was 
thought to test their English vocabulary. 
4.3 POE Education Space Analysis 
Total evaluated area of the NHC was 3,147SF.  The rooms were evaluated and 
measured to see if they met the codes and regulations pertaining to each space and to 
take note of the color, supplies, materials that make up the rooms. Everything in the 
room could have significance to any one of the participants. There could be something in 
the room that could distract the participant from the education classes or be a reason for 
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their return. The floor plans and sketches are provided in this chapter along with 
supporting photographs.  
4.3.1 POE of the “A” Anti-natal Education Space Analysis 
Spatial measurements of the room were taken as well as locating the doors, 
windows and ceiling height. Instruments were used to determine the amount of light in 
the room, the current humidity and temperature. These readings were taken on five 
consecutive days and the findings of each measurement were averaged. An attempt was 
made to take sound readings but the sound meter had malfunctioned and the readings 
were invalid. Information on the noise distractions that were observed and heard by the 
researcher during this investigation was noted. 
The floor plan with typical furniture layout consisting of several rows of non-back 
supporting benches typical in all rooms is shown in Figure 12. The room was also used as 
an access point for the counselling office staff located in the adjoining space. 
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Figure 12: Anti-natal Education Enlarged Floor Plan (“A”)                                (not to scale)  
 
 
The windows were typically left open throughout and were fitted with 
“decorative” iron bars for security. There were no screens to keep out unwanted insects 
or pests. Above each window and the exterior doors were perforated blocks to provide 
ventilation for additional outside air. The windows and doors were also fitted with gold 
curtains to assist in blocking the bright sun and possibly to add a decorative element. 
The room has a northwest and southeast exposure to sunlight, which allows the room to 
be heated by the morning and late day sun. This could cause overheating on warmer days 
with direct sunlight. 
90 
Photographs 8 and 
9 of the space were taken 
while no activities were 
going on. People were 
coming in early for an 
activity scheduled later. 
There are fluorescent lights 
in the ceiling but were 
never used nor did the 
electricity in the building 
seem to work with any 
dependability. 
The floor was 
covered in glossy white 
marble tile that seemed 
very hazardous in times of 
inclement weather and was 
very hard on the eyes due 
to its reflectivity when the 
sun shone through the door 
and windows. The floors did appear easy to clean as the staff was observed using long 
handled squeegees and buckets of water to push the dirty water efficiently out of the 
building. The walls and ceiling were also a very close shade of white with no artwork or 
educational aids on any of the walls. There was a small easel in the NW corner with a 
mini chalkboard and pad of paper on it but it did not appear utilized.  
Photo 8: Anti-natal Education, facing NE corner 
Photo 9: Anti-natal Education, facing SW corner 
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The interior door to the adjacent rooms made use of borrowed light by adding 
glazing to the transom panel over the door. This looked to be standard throughout the 
entire building. 
Figure 13 shows the Anti-natal light meter spot location plan. The light meter 
spot location was shown, in plan to show the relationship to the occupants of the room 
and the light source.  
 
 
The numbers 7, 8, 9, and 10 correspond to Table 9 indicating what the readings 
were on the five days the readings were taken from those locations. The spots were 
marked and measured so that the same spot could be measured each day. 
Figure 13: Anti-natal Light Meter Spot Location Plan                                   (not to scale) 
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The light meter readings are normally used for artificial light situations or 
controlled light situations and when used  with daylighting without any source of 
diffused or controlled lighting the readings are abnormal in most instances. Since the 
building occupants operate without the use of artificial light it was deemed a “normal 
operating condition” to test under these circumstances. The readings were taken for 
baseline measurements. It is hoped that if the situation arises the occupants can and will 
switch on the existing lights if needed and hopefully the power will be available. Averages 
were calculated to try and offset some of the erratic readings that were obtained during 
the course of the week they were taken. The weather varied from very bright sunshine to 
cloudy and rainy days that also played a key factor in the readings. The window coverings 
were not altered or changed and left as they were for normal conditions as they would be 
for normal use of the room. 
Table 9 was used to indicate the square footage of the room and the window 
dimensions to calculate the size of windows needed per size of space according to code.  
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Humidity and temperature readings (Table 10) were taken during the five-day 
period and should be taken several times a year to get the year-round temperatures 
inside the facility. Since there is no mechanical temperature control for the facility this 
information is valuable for baseline data. Humidity and temperature levels are closely 
related to comfort levels so this information becomes important for user satisfaction. 
“A” ANTI-NATAL EDUCATION SPACE 
Day/Date/ 
Weather Cond./Time Humidity Temperature 
Monday 11/26/2012 
Cloudy/Sunshine 
1130 Hours ± 
58.9%RH 77 .5°F 
Tuesday 11/27/2012 
Cloudy/Sunshine 
1445 Hours ± 
49.6%RH 81.1°F 
Wednesday 11/28/2012 
Cloudy/Sprinkling 
0830 Hours ± 
71.2%RH 76.0°F 
Thursday 11/29/2012 
Cloudy/Sprinkle/Sunshine 
1145 Hours ± 
66.2%RH 75.0°F 
Friday 11/30/2012 
Cloudy/Foggy 
0820 Hours ± 
75.0%RH 73.5°F 
5 Day AVERAGE 64.18%RH 76.62°F 
Greatest Fluctuation (∆) 
for WEEK ∆ 25.4%RH ∆ 7.6°F 
± Indicates the time these measurement began for the day 
∆ Delta obtained by subtracting the lowest reading from the highest 
reading vertically 
RH – Relative Humidity 
Extech Model  445580 Humidity/Temperature Pen used for taking all readings 
Table 10: Humidity & Temperature Reading for Anti-natal Education 
 “While ‘‘acceptability’’ is never precisely defined by the standard, it is commonly 
agreed within the thermal comfort research community that ‘‘acceptable’’ is synonymous 
with ‘‘satisfaction’’ (de Dear, & Brager, 2002, p. 549). People become sensitized to 
working in environments controlled by HVAC systems and have a lower tolerance for the 
fluctuating temperature than a naturally ventilated building (NVB) has to offer. Whereas 
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the NVB occupants tend to enjoy the diversity and the control, they have with their 
seasonal environments (de Dear, & Brager, 2002, p. 552). 
Tables 9 and 10 show the daily record of the conditions in the Anti-natal room. 
Table 11 lists all the material in the room and notes the highs and lows of the 
temperature and humidity.  This table note gives a quick overview of exactly how the 
room is equipped and is a useful tool when performing a code review to have all the data 
in a quick easy to read format. 
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Anti-natal (Education Room) 
Area 529 SF (10% = 52.9’ SF) (8% = 42.32’ SF) Window Requirements 
Ceiling 10’ AFF Sheetrock1 with 2’ x 2’ (approx.) wood trim painted white 
Walls Sheetrock1 painted off white 
Floor White glazed or marble flooring, no skid resistance 
Doors Inoperable, glazed transom panels over interior and exterior doors 
Windows Quantity Location AFF Size SF TSF 
 3 (2) NW, (1) SE 39” 58” H x 66” W 26.58’ 79.75’ 
 Inoperable, glazed transom panels over exterior windows 
Finishes Gold curtains on windows/exterior doors. Dark wood stained interior 
door  
Furniture Metal benches with a finished wood plank seat, no backrests. 
Lighting Quantity 4’ Size 2’ size 
 Exposed Fluorescent Tube 5 4 1 
Light Meter Readings (LMR)  Date/Time Collected 
   Highest 141.0 Fri, 11/30/2012, 0820 hrs 
   Lowest 28.0 Thu, 11/29/2012, 1145 hrs 
   5 Day Average 97.3 Mon-Fri, 11/26-30/2012 
Temperature Readings (TMP)  Date/Time Collected 
   Highest 81.1°F Tue, 11/27/2012, 1445 hrs 
   Lowest 73.5°F Fri, 11/30/2012, 0820 hrs 
   5 Day Average 76.6°F   Mon-Fri, 11/26-30/2012 
Relative Humidity Readings (RH)  Date/Time Collected 
   Highest 75.0%RH Fri, 11/30/2012, 0820 hrs 
   Lowest 49.6%RH Tue, 11/27/2012, 1445 hrs 
   5 Day Average 64.2%RH   Mon-Fri, 11/26-30/2012 
Ventilation Approx. 18 (8” x 8”) Perforated Cement Blocks over exterior windows 
and doors. 
 Doors and windows remain open when room in use. No screen cover. 
Notes:  
1. Appears to be sheetrock but it was not tested.  
2. Readings were taken over 5 consecutive days. 
 
Table 11: Anti Natal (Education Room), Data Table 
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4.3.2  POE of the “B” Hygiene Education Space Analysis 
 The Hygiene Education Space is primarily the waiting room and reception area 
for the NHC. The visitors are a captive audience when it comes to the education 
programs but in lieu of no other forms of entertainment or forms of positive distractions 
it may come as a welcomed change of pace. The area is cavernous with the only source of 
light coming from the clerestory windows towering eighteen feet overhead and the 
tunnel like entrances cut into the three sides of the building (See photos 10 and 11).  
The waiting room is the “Grand Central Station” of the NHC and all the foot 
traffic even bicycle traffic come and go through this space which is quite noisy. The 
motorcycle ambulance revs up right outside the main entrance shown at the bottom of 
Figure 14 where the arrow is pointing. 
 Figure 14: Hygiene Education Enlarged Floor Plan (“B”)                                (not to scale) 
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The photographs 
were taken at a time when 
no education programs 
were taking place and the 
space was less occupied. 
The mornings tend to be 
more crowded it starts to 
thin out at the latter part of 
the day. 
 From the photos it 
is evident the walls are 
sparse. There are only a 
few identical posters on 
immunization that are 
barely discernible in the 
photographs. Near the end 
of the Chapter in section 
3.3.6 POE Supplimental 
Information, Photo 19 is a 
close-up of the poster. The 
only  furniture are the 
benches being used by the patients and visitors and a desk in the southwest  corner of the 
room where patients are checked in, weighed on what looks like a bathroom scale and 
have their temperature taken.  
Photo 10: Hygiene Education, facing west 
Photo 11: Hygiene Education, facing east 
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The din in the space can be deafening during the busier times of the day. The 
children and infants crying, the motorcycle revving up outside, the hygiene class being 
taught and the normal operation of the health center all were being conducted at the 
same time, even the footfalls of the staff and patients coming and going have an impact 
on the sound quality in the room. The acoustics in the space, with all hard surfaces and 
right angles make it deafening at times.  
The single tube, fluorescent light fixtures, six in all, some of which can be seen in 
photos 10 and 11 mounted high on the walls, may not be enough to properly illuminate 
the entire space depending on the activity desired.  The upper area of the space, eighteen 
feet above floor level does have clerestory windows that does provide indirect light to the 
space below but not enough to offer proper lighting. There are no windows at eye level.  
The air circulation is limited through the open doors at the north and south sides 
of the building and the one at the far east end that is usually open. There are two 
perforated blocks before and between each clerestory window to allow for some 
ventilation but for the size of space, it seems inadequate. The Ministry of Infrastructure 
(MINFRA), Rwanda Building Regulations 2009, Section 3.3.12.1 requires the windows to 
allow for “effective ventilation with external air” into the design space of buildings. 
Figure 15 is a section through the NHC Waiting Room and Hygiene Education Space. 
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Figure 15:  Hygiene Education Cross Section                                                    (not to scale) 
 
Some of the dimensions shown are the researchers best guess based on the 
information available. A laser devise and standard tape measure was used to obtain the 
interior dimensions, take-offs from the plan were used to guestimate the rest.  
The clerestory windows at the north and south walls are inoperable and they 
bring bright indirect light into the space that for the most part seems to divert the light 
up onto the higher portions of the walls around fifteen feet or above. This can be seen 
more clearly in Photos 10 and 11. This may change for different times of the year during 
different earth rotations but it is an undesirable result for a room that depends on 
daylighting for its main lightsource. Normally north/south exposure is considered a good 
design decision; it keeps the hot morning sun off the windows and does the same thing 
for the evening whether this holds true in Rwanda would have to be studied further. It 
EXPOSED TRUSS,  
STANDING SEAM ROOF 
CLERESTORY WINDOWS ON 
NORTH AND SOUTH FACADES 
SINGLE TUBE FLUORESCENT 
LIGHTS (3 ON EACH SIDE) 
INTERIOR PASSAGES LEADING TO 
EXTERIOR. NO DIRECT DAYLIGHTING 
PASSAGE WAY CASHIER PHARM. 
OFF. 
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does not seem to hold true with daylighting and clerestory windows when no other 
windows are available. Presuming full sun can enter the clerestory windows, Figures 16 
and 17 show the extent of how much sun the space could get, and if the sun were bright 
enough, it would reflect off of the walls and onto the to floor, lighting up the space more 
thoroughly. 
Currently the sunlight glaring through the east entrance shown in Photo 11 is 
reflecting off of the marble floor. It is one of the major sources of light for the room.  
 
 
The computer sketch (Figure 15) also visually demonstrates the huge void above 
the patients and visitors heads as do Photos 10 and 11. A further analysis of this space 
will be discussed in Chapter Four. 
Light meter readings taken to record the amount of light entering the Hygiene 
Education space was recorded and the spot locations are shown in Figure 18. The 
locations were measured at floor level because it was the only area that was constant. The 
furniture/benches was moved daily. Tape markers were placed on the floor at the spot 
locations and left there for the five days during the period of time the readings were 
recorded and instructions were given to staff to leave them until the research was 
complete.  
Figure 16: Hygiene Education, south sun Figure 17: Hygiene Education, north sun 
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Figure 18: Hygiene & Waiting Room Light Meter Spot Location Plan         (not to scale) 
 
The window sizes and room size shown in Table 12 are to calculate the window 
per square foot requirements needed per code, whether using the US standards, which 
utilizes the 2012 International Building Code (IBC), Section 1205.2 or the MINFRA, 
Rwanda Building Control Regulations 2009, Section 3.3.12.4. The room has no windows 
at floor level and provides no views to the outside as shown in Figure 14. The borrowed 
light from the adjacent rooms does provide some additional light but it is minimal. The 
education class participants that were observed, sat on the benches located between spot 
meter reading locations one and three. There was seating around the perimeter that 
served as waiting areas for other visitors seeking various other services within the space. 
The darkest areas were in the corners of the room that can best be seen in photo’s 10 and 
11. It should be noted that different times of the day can cause different lighting levels 
within the space as sunlight enters the clerestory windows. 
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The next set of readings (Table 13) for this space were for humidity and 
temperature levels. It was typical for all readings taken at the facility that five 
consecutive days of readings were taken from Monday, November 26, 2012 through 
Friday,  November 30, 2012 in the same spaces each day. 
 
“B” HYGIENE EDUCATION SPACE 
Day/Date/ 
Weather Cond./Time Humidity Temperature 
Monday 11/26/2012 
Cloudy/Sunshine 
1130 Hours ± 
63.4%RH 78.4°F 
Tuesday 11/27/2012 
Cloudy/Sunshine 
1445 Hours ± 
50.1%RH 79.7°F 
Wednesday 11/28/2012 
Cloudy/Sprinkling 
0830 Hours ± 
77.6%RH 69.8°F 
Thursday 11/29/2012 
Cloudy/Sprinkle/Sunshine 
1145 Hours ± 
61.5%RH 75.5°F 
Friday 11/30/2012 
Cloudy/Foggy 
0820 Hours ± 
74.1%RH 71.2°F 
5 Day AVERAGE 65.34%RH 74.92°F 
Greatest Fluctuation (∆) 
for WEEK ∆ 27.5%RH ∆9.9°F 
± Indicates the time these measurement began for the day 
∆ Delta obtained by subtracting the lowest reading from the highest 
reading vertically 
RH – Relative Humidity 
Extech Model  445580 Humidity/Temperature Pen used for taking all readings 
Table 13: Humidity & Temperature Reading for Hygiene  Education  
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Table 14: Hygiene (Waiting Room/Reception), Data Table 
Hygiene (Waiting Room/Reception) 
This class is taught concurrently with waiting room activities. The attendees are 
waiting for other health related services. 
Area 1,124 SF (10% = 112.4 SF) (8% = 89.92’ SF) Window Requirements 
Ceiling Exposed joist truss, (bottom of truss) 20’-4”’ AFF 
 Highest point of standing seam roof 25’-4”± AFF 
Walls Sheetrock1 painted off white 
Floor White glazed or marble flooring, no skid resistance 
Doors Inoperable, glazed transom panels over interior and exterior doors 
Windows Quantity Location AFF Size SF TSF 
 12 Clerestory: (6) N, (6) S 18’ 20” H x 76” W 10.55’ 126.7’ 
 No windows at eye level3. 
Finishes Dark wood stained interior doors. 
Furniture Metal benches with a finished wood plank seat, no backrests. 
Lighting Quantity 4’ Size 2’ size 
 Exposed Fluorescent Tube 6 6 0 
Light Meter Readings (LMR) Date/Time Collected 
   Highest 46.2 Tue, 11/27/2012, 1445 hrs 
   Lowest 8.0 Fri, 11/30/2012, 0820 hrs 
   5 Day Average 24.6 Mon-Fri, 11/26-30/2012 
Temperature Readings (TMP)   Date/Time Collected 
   Highest 79.7°F Tue, 11/27/2012, 1445 hrs 
   Lowest 69.8°F Wed, 11/28/2012, 0830 hrs 
   5 Day Average 74.9°F   Mon-Fri, 11/26-30/2012 
Relative Humidity Readings (RH)  Date/Time Collected 
   Highest 77.6%RH Wed, 11/28/2012, 0830 hrs 
   Lowest 50.1%RH Tue, 11/27/2012, 1445 hrs 
   5 Day Average 65.3%RH   Mon-Fri, 11/26-30/2012 
Ventilation Approx. 38 (8” x 8”) Perforated Cement Blocks over exterior doors and 
between clerestory windows. Clerestory windows inoperable. 
 Doors remain open when room in use. No screen cover. 
Notes:  
1. Appears to be sheetrock but it was not tested.  
2. Readings were taken over 5 consecutive days. 
3. Adjacent offices with internal windows afford slight views when visitors are 
standing. 
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4.3.3  POE of the “C” Family Planning Education Space Analysis 
Family Planning is an irregularly shaped room with only the short north wall 
receiving any sun exposure. In the evening, the west doors do allow for a bright evening 
sun through the west doors. The room, as noted by the existing floor plan was designed 
to be the “Maternity Waiting Room” and “Reception” and was a point of contention when 
the some of the staff saw the original plans (Figure 7) and wanted to know why the room 
was not built as designed. It is always important to review the documents with 
administrators and key staff before distributing to entire staff so no surprises come up 
during the investigation. The researcher observed many of the visitors seemed to wait 
outside, many peering through the windows of the maternity unit at the mothers and 
mother’s-to-be at the health center instead of using the originally designated space as 
shown in Figure 19. 
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The southern half of the room was a passage from the Waiting Room to the west 
side of the health center where both staff and visitors utilized this route of travel. The 
northwest side was the entrance to the maternity workroom. The health center had 
ninety-five childbirths in September of 2011 (Janvier Hakizimana, Titulaire, NHC) so an 
interruption in this space could occur at any moment… the classroom is in a direct line 
with the delivery area.  There were also two office/consultation rooms to the south that 
were being used at the same time as well. The arrows and dashed lines indicate the travel 
paths and points of interruptions that could affect the classroom. The room was clearly 
not designed for a classroom function. One advantageous reason for the use of this space 
CLASSROOM 
AREA 
Figure 19: Family Planning Education Enlarged Floor Plan (“C”)                (not to scale) 
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Photo 12: Family Planning, facing north 
may be the proximity to the maternity unit and staff that teach the class. The room 
shown in Figure 19 to the east was used by the staff member teaching the class and she 
kept her teaching aids inside the room. 
The room was poorly lit and with what little lighting the window did provide the 
reflective flooring caused unwanted glare. The odd shape of the room made it difficult to 
organize the benches in an accessible arrangement for persons to attend education 
classes.  It was suitable for 
small group discussions in a 
circular format similar to 
what is shown in Photo 12.  
Figure 19 is what the bench 
layout looked like when it 
was being set up for classes. 
The one window does offer 
some views of nature but 
the configuration positions 
the participant’s backs to the window away from the view. Sometimes more benches 
were added making the configuration even more awkward for attendees to maneuver 
through the occupied benches. The people sitting with the bench directly in front of the 
window had the sunlight shining directly on their backs and people in front of the 
window would almost appear as silhouettes to the instructor in poor lighting situations. 
The noises from the adjacent Waiting Room were transmitted through the 
adjoining double doors and the sounds of children crying and the motorcycle ambulance 
could easily be heard through the closed doors. 
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Another issue is that many of the visitors and patients bring their children to 
these educational programs but no space had been provided for the children to be 
watched or entertained. The parents or guardians must hold or be in control of the 
children during the education programs at all times. If the children act out, there is no 
quiet space provided to take them until they calm down.  
Light meter readings were taken for this space as well although the space was 
much darker than the rest of the facility. The light meter readings indicated in Figure 20 
were taken in the areas where the majority of the persons attending classes were seated 
during the classroom presentation. The different times of day and different weather 
patterns caused varying readings throughout the five-day recording period giving 
intermittent low-level spot readings for the semi-confined space.  
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Table 15 was generated with the recorded spot meter locations, window data, and 
room calculations. 
 
Figure 20: Family Planning Light Meter Spot Location Plan                      (not to scale) 
111 
 
 
 
Ta
bl
e 
15
: F
am
ily
 P
la
nn
in
g 
E
du
ca
ti
on
 L
ig
ht
 M
et
er
 R
ea
di
ng
s 
112 
Table 16 is the humidity and temperature readings for Family Planning. The air 
circulation in the room was poor when the east exterior door and west door to the 
Waiting Room were closed during the classroom presentations. 
“C” FAMILY PLANNING EDUCATION SPACE 
Day/Date/ 
Weather Cond./Time Humidity Temperature 
Monday 11/26/2012 
Cloudy/Sunshine 
1130 Hours ± 
62.8%RH 77.3°F 
Tuesday 11/27/2012 
Cloudy/Sunshine 
1445 Hours ± 
55.5%RH 78.6°F 
Wednesday 11/28/2012 
Cloudy/Sprinkling 
0830 Hours ± 
72.5%RH 71.0°F 
Thursday 11/29/2012 
Cloudy/Sprinkle/Sunshine 
1145 Hours ± 
75.6%RH 72.8°F 
Friday 11/30/2012 
Cloudy/Foggy 
0820 Hours ± 
84.2%RH 71.6°F 
5 Day AVERAGE 70.12%RH 74.26°F 
Greatest Fluctuation (∆) 
for WEEK ∆ 28.7%RH ∆ 7.6°F 
± Indicates the time these measurement began for the day 
∆ Delta obtained by subtracting the lowest reading from the highest 
reading vertically 
RH – Relative Humidity 
Extech Model  445580 Humidity/Temperature Pen used for taking all readings 
 
Table 16: Humidity & Temperature Reading for Family Planning Education  
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Family Planning (Maternity Waiting Room/Reception) 
Area 632 SF (10% = 63.2 SF) (8% = 50.56’ SF) Window Requirements 
Ceiling 10’ AFF Sheetrock1 with 2’ x 2’ (approx.) wood trim painted white 
Walls Sheetrock1 painted off white 
Floor White glazed or marble flooring, no skid resistance 
Doors Inoperable, glazed transom panels over interior and exterior doors 
Windows Quantity Location AFF Size SF TSF 
 1 N 39” 58” H x 66” W 26.58’ 26.58’ 
 Inoperable, glazed transom panels over interior/exterior windows 
Finishes Gold curtains on windows/exterior doors. Dark wood stained interior 
door  
Furniture Metal benches with a finished wood plank seat, no backrests. 
Lighting Quantity 4’ Size 2’ size 
 Exposed Fluorescent Tube 3 3 0 
Light Meter Readings (LMR) Date/Time Collected 
   Highest 99.1 Tue, 11/27/2012, 1445 hrs 
   Lowest 12.0 Thu, 11/29/2012, 1145 hrs 
   5 Day Average 50.8 Mon-Fri, 11/26-30/2012 
Temperature Readings (TMP) Date/Time Collected 
   Highest 78.6°F Tue, 11/27/2012, 1445 hrs 
   Lowest 71.0°F Wed, 11/28/2012, 0830 hrs 
   5 Day Average 74.3°F   Mon-Fri, 11/26-30/2012 
Relative Humidity Readings (RH) Date/Time Collected 
   Highest 84.2%RH Fri, 11/30/2012, 0820 hrs 
   Lowest 55.5%RH Tue, 11/27/2012, 1445 hrs 
   5 Day Average 70.1%RH   Mon-Fri, 11/26-30/2012 
Ventilation Approx. 10 (8” x 8”) Perforated Cement Blocks over exterior windows 
and doors. 
 Doors and windows remain open when room in use. No screen cover. 
Notes:  
1. Appears to be sheetrock but it was not tested.  
2. Readings were taken over 5 consecutive days. 
 
Table 17: Family Planning (Maternity Waiting Room/Reception), Data Table 
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4.3.4  POE of the “D” Immunization Education Space Analysis 
Immunization education was for new mothers and their infants and the space is 
in an open-air environment that might not be healthy to newborn children during the 
cooler and wetter months of the year. The space was originally designed and designated 
as an education room. It is completely open on the northeast and southwest as Figure 21 
and Photo 13 indicates. The trusses above make excellent roosting places for birds and 
they cause quite a bit of mess down below in the form of bird droppings. 
It is a beautiful outdoor environment but became very cool and uncomfortable on 
the day the class was given. The open design seemed to encourage people wandering in 
and out of the space at all times. There was no audio or visual aids in the space and the 
lack of acoustics make it difficult to hear without sound enhanced audio equipment. The 
walls that are present are painted white and lack any form of art or media of any kind. 
They are blank and sterile. The surrounding grounds are full of green vegetation that 
adds color and beauty and some of the nearby bushes are doubling as surfaces to dry 
clothes. 
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The floor shines like glass with the typical white marble tile that is throughout the 
center. This outdoor environment might be hazardous in wet conditions it could become 
quite slippery.  
The orientation and lack of walls also brought in the sun. The light meter 
readings were very erratic considering it was an outdoor environment but they were 
taken purely as a baseline measure. Figure 22 shows where the light meter spot locations 
were taken. 
Figure 21: Immunization Education Enlarged Floor Plan (“D”)                 (not to scale) 
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The immunization area is situated to the rear and east end of the facility 
surrounded by nature and appears to be a quaint concert hall or cathedral from a 
distance (Photo 13). 
Figure 22: Immunization Light Meter Spot Location Plan                           (not to scale) 
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During the day, it is 
quiet and visitors and staff 
go there to talk and spend 
time in small groups 
(Photo 14) getting away 
from the noise and crowds 
of the rest of the health 
center. The rear of the 
health center is farmland 
and is quite calming 
compared to the activity at 
the entrance. 
The light meter 
readings in Table 15 were 
very inconsistent and 
extremely high levels due 
to the outdoor nature of the 
Immunization space. The 
measurements were taken 
for visual comfort 
information and for 
possible future studies, 
acknowledging this was an 
unusual circumstance. 
 
Photo 13: Immunization, facing north 
Photo 14: Immunization, facing east 
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The temperature and humidity readings for the Immunization Space are for 
participant comfort purposes and suitability of the space for its purpose. The researcher 
acknowledges there is no control of the weather.  These readings will fluctuate 
throughout the year and should be taken several times to develop an accurate baseline 
for the outdoor environment. 
“D” IMMUNIZATION EDUCATION SPACE 
Day/Date/ 
Weather Cond./Time Humidity Temperature 
Monday 11/26/2012 
Cloudy/Sunshine 
1130 Hours ± 
56.7%RH 83.3°F 
Tuesday 11/27/2012 
Cloudy/Sunshine 
1445 Hours ± 
46.4%RH 82.2°F 
Wednesday 11/28/2012 
Cloudy/Sprinkling 
0830 Hours ± 
69.6%RH 75.3°F 
Thursday 11/29/2012 
Cloudy/Sprinkle/Sunshine 
1145 Hours ± 
56.0%RH 78.4°F 
Friday 11/30/2012 
Cloudy/Foggy 
0820 Hours ± 
78.2%RH 68.7°F 
5 Day AVERAGE 61.38%RH 77.78°F 
Greatest Fluctuation (∆) 
for WEEK ∆ 31.8%RH ∆ 14.6°F 
± Indicates the time these measurement began for the day 
∆ Delta obtained by subtracting the lowest reading from the highest 
reading vertically 
RH – Relative Humidity 
Extech Model  445580 Humidity/Temperature Pen used for taking all readings 
 
Table 19: Humidity & Temperature Reading for Immunization Education  
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Immunization (Education Room) 
This class is taught while new mothers are waiting for infant immunizations. 
Area 862 SF (10% = 86.2 SF) (8% = 68.96’ SF) Window Requirements 
Ceiling Exposed joist truss, (bottom of truss) 11’-4” AFF 
 Highest point of standing seam roof 16’-4”± AFF 
Walls Cementitious1 painted white. No NW or SE walls. 
Floor White glazed or marble flooring, no skid resistance 
Doors None 
Windows Quantity Location AFF Size SF TSF 
 None. No NW or SE walls equates to about 736.7 SF of windows. 
Finishes None 
Furniture Metal benches with a finished wood plank seat, no backrests. 
Lighting Quantity 4’ Size 2’ size 
 Exposed Fluorescent Tube 4  4 0 
Light Meter Readings (LMR) Date/Time Collected 
   Highest 1040.0 Wed, 11/28/2012, 0830 hrs 
   Lowest 52.0 Fri, 11/30/2012, 0820 hrs 
   5 Day Average 360.5 Mon-Fri, 11/26-30/2012 
Temperature Readings (TMP) Date/Time Collected 
   Highest 83.3°F Mon, 11/26/2012, 1130 hrs 
   Lowest 68.7°F Fri, 11/30/2012, 0820 hrs 
   5 Day Average 77.8°F   Mon-Fri, 11/26-30/2012 
Relative Humidity Readings (RH) Date/Time Collected 
   Highest 78.2%RH Fri, 11/30/2012, 0820 hrs 
   Lowest 46.4%RH Tue, 11/27/2012, 1445 hrs 
   5 Day Average 61.4%RH   Mon-Fri, 11/26-30/2012 
Ventilation Open to exterior on two sides. 
Notes:  
1. Appears to be cementitious but it was not tested.  
2. Readings were taken over 5 consecutive days. 
 
Table 20: Immunization (Education Room), Data Table 
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4.3.5  POE of the “E” Demonstration Kitchen Education Space Analysis 
The Demonstration Kitchen (DK) is another outdoor environment at the NHC. 
This space was not used during the time of this research nor had it looked like it had 
been used in some time. The floor plan (Figure 23) is shown since it is an education 
space but a full evaluation was not conducted since no participant observation could be 
conducted.  
Figure 23: Demonstration Kitchen Education Enlarged Floor Plan (“E”) 
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The DK is detached 
from the main facility 
(Photo 15) because when 
in operation it utilizes an 
open wood burning fire 
(Photo 16). 
The kitchen area 
has five burners along the 
east wall and two wash 
sinks along the south wall 
where people come to 
teach nutrition to the 
patients and visitors of the 
NHC. There is also laundry 
facility to the north of the 
kitchen but the water in 
both the kitchen and the 
laundry did not work and 
the faucets were disabled. 
There were people 
occupying the laundry 
space but it appeared to be 
a social gathering. 
 
 
Photo 16: Demonstration Kitchen cooking stoves 
Photo 15: Demonstration Kitchen Exterior, west side 
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Photo 17: Typical Visitor and Patient Seating 
4.3.6   POE Supplemental Information 
The typical visitor/patient furniture consisted of a 79” long, 11” deep, 19” tall steel 
legged bench with no back support (Photo 17). It had a finished wooden plank on top for 
seating. The benches were carried from place to place because there were not enough to 
go around and constantly 
had to be relocated. The 
premium seats were the 
ones against the wall where 
there was the wall to 
provide back support.  
The staff furniture 
(Photo 18) was standard 
office furniture that was 
mix and match and some 
of it tattered from wear and 
tear. 
There was no 
classroom furniture or 
accessories. The NHC 
utilized what they had 
available. 
Photo 18: Typical Staff Furniture Observed 
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The one piece of visual aid 
that seemed to stand out, mainly 
because it was the only visual on the 
walls were the four immunization 
posters (Photo 19) that were 
displayed in the Waiting Room 
(Photo 10) where the Hygiene 
Education classes were held. They 
were the only splash of color on the 
otherwise colorless walls of the 
health center. They were very small 
posters on the massive walls and 
hung at eye level. 
A bicycle shelter 
(Photo 20) that was not 
indicated on the original 
plans was built on the west 
side of the facility that 
seemed to make a lot more 
sense than the garage that 
was originally scheduled to 
be built … at least until a 
few cars start coming to the 
facility. The shelter was 
frequently used on a daily basis. 
Photo 19: Immunization Poster in Waiting Room  
Photo 20: Bicycle Shelter 
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There are two 
latrine buildings (Photo 21) 
indicated on the site plan 
(Figure 7) provided for the 
patients and visitors of the 
NHC. One is shown in the 
northeast corner and one is 
shown in the northwest 
corner of the site plan. The 
one in the northeast corner 
was built more to the mid-
east of the site plan.  
When this 
researcher was conducting 
a walkthrough of the NHC 
site, all but two of the mid-
east side latrines were 
observed to be padlocked 
and the two that were not 
had refuse (Photo 22) 
inside the receptacle, not feces but discarded trash. The latrines observed were not being 
used. They looked as though they were designed for flushing but did not have any water 
service currently available. 
Photo 21: Latrine Facility  
Photo 22: Floor of Latrine with refuse 
126 
Figure 24: Perforated Block 
 
Each room is equipped with small 
perforated blocks (see figure 24) on the 
exterior walls above the operable 
windows and doors with the exception of 
the Hygiene space, where the perforated 
concrete blocks are between the 
inoperable clerestory windows about 18 
feet above the finished floor (AFF). These 
provide very minimum ventilation when the windows and doors are closed and allow for 
entry of unwanted insects, birds and other undesirable pests. 
4.4   Codes, Regulations, Standards, and Guidelines 
It is important to note that the health center is not an education facility and it is 
not in the United States (US). The following comparisons are made for recommendations 
based on what could be done to make the existing program operate more smoothly in 
future projects or remodels. The majority of these constraints are placed on construction 
projects built within the boundaries of the US. The standards that could be found that 
pertain to Rwanda are noted. 
It is essential to assess areas where learning is expected to take place to achieve 
the desired results. Research of the built environment has shown that it “clearly” affects 
learning. “School design can enhance—or hinder—academic achievement,” (Bingler, 
Quinn, & Sullivan, 2003, p.6). 
It has been found that POEs “have had a definitive influence on building 
standards and design” (Preiser, Rabinowitz, & White, 1988, p. 20). 
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LIGHTING 
The NHC relies heavily on daylighting and at no time during the evaluation 
period did the facility use electrical fixtures nor for the most part were they required. 
When the fixtures were tried, they did not function but this could have been during a 
time of power failure or power outage as the electricity was intermittent. 
The education programs that were observed did not involve reading but the staff was 
observed checking documents and papers that the attendees of some of the programs 
were turning in for review. One program did hand out visual aids that had written 
information included with it but the instructor seemed to explain the products very 
thoroughly. Improper lighting can cause headaches and fatigue when attempting to work 
on tasks (Ramsey & Sleeper, 1994, p. 52). 
Light Meter Reading were taken in each space under the daylighting conditions 
and the highest and lowest condition as well as a five day average for each of the four 
education spaces measured. A lighting designer should be consulted for the proper 
evaluation and design of various types of activities to be conducted within each space. 
According to Ramsey & Sleeper (1994), the lighting level for classrooms and offices 
should be in the foot candle range of 50-75-100. 
Anti-natal’s 5 day average was at 97.3 within the range its highest was 141.0 and 
lowest 28.0 both fell outside the range. Hygiene’s LMR’s were all below the 
recommended lighting levels. Family Planning’s highest pushed the limit at 99.1 and 
its 5 day average at 50.8 the lowest reading was 12.0. The inconsistencies make it very 
difficult to plan activities within the space. Immunization only had three days the 
entire week it fell into the recommended level the rest of the days were above the 
recommended levels. This is primarily an outdoor classroom and it should be expected. 
If reading activities are expected the high lighting levels would make this difficult. 
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Observation 
There was an array of photovoltaic panels on the roof of the facility. There was a 
problem with not having the staff trained to know how to work with the equipment and 
it was not functioning. 
Potential solutions: 
1. It is possible that the limited number of fixtures is not adequate to illuminate 
the spaces adequately in low light or night time conditions depending upon the 
activity and further light meter testing should be done during the low light or 
night time conditions. 
2. A back-up generator (if none exists) or similar system might be an item to put 
on a wish list in the future for more reliable electrical service. 
 
DAYLIGHTING AND WINDOWS 
The Rwandan Ministry of Infrastructure stipulate in section: 3.3.12.4 that “all 
windows intended for the purpose of lighting, ventilation shall open directly to external 
air, shall be glazed or provided with wooden shutters, or other approved shutters, and 
shall have a total area of not less than 10% of the floor area of the room.” In addition per 
section: 3.3.12.1  “a room of any building shall have in the external walls an adequate 
number of openable windows that shall be of such size as to afford effective lighting of 
the room and ventilation by communication with external air” (Republic of Rwanda, 
Ministry of Infrastructure, Rwanda Building Control Regulations 2009). 
The only room that does not meet the 10% requirement at the NHC is the Family 
Planning space or the area indicated as Maternity Waiting room in plan. The room is 632 
SF and would require 63.2 SF of windows. It only has one window that is 26.6 SF in size, 
which is why the room is so dark even on days of full sun. The majority of the attendees 
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sit with their backs toward the window making them appear more like silhouettes to the 
instructors. Facial expressions are essential forms of feedback when attempting to 
communicate with subjects and if it is difficult to see an individual’s face it is difficult to 
know if the messages are being received. 
The Hygiene education space, which primarily serves as the Waiting Room for 
the health center, meets the letter of the code but does not have any windows at eye level. 
While the clerestory windows bring in daylighting to a space otherwise surrounded by 
needed ancillary spaces access to views of nature which have been known to have healing 
properties and relieve stress (Ulrich, 1984) (Ulrich, 1991) (Ulrich, Zimring, Joseph, 
Quan, & Choudhary, 2004) for building occupants is not possible. In addition, the 
lighting provided by the clerestory windows is uneven and leaves both dark and bright 
areas within the space, which can cause eyestrain and discomfort to the inhabitants 
(Energy Star Building Manual p. 2). 
All of the spaces have a backup system of exposed fluorescent tube lighting 
fixtures. The limited number of fixtures in some of the larger spaces that if needed they 
may not provide adequate lighting for certain tasks. If these situations arise, it is the 
discretion of the facility to offer these programs and as mentioned earlier the programs 
are primarily lecture oriented and require no reading or task related operations that were 
made known during the observations other than those stated. 
All of the spaces have highly reflective flooring that is also a contributor to the 
lighting in these spaces. Another factor that should be taken into consideration is the 
time of the year. These measurements will vary depending on the different seasons and 
the different weather patterns. During these measurements, intermittent rain was a 
factor. 
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Potential solutions: 
1. The fluorescent light fixtures should be used as backup on days of low light 
conditions when the problem with the electrical system is worked out. 
a. Exposed fluorescent lighting has been shown to cause eyestrain and 
headaches. If possible finding ways to add diffusers to the fixtures 
would be beneficial. 
2. The glare from flooring is a direct result from the light passing through the 
windows. Closing the curtains can help to block some of the glare or provide 
louvers to deflect the light in a positive direction. 
3. Family Planning was determined to be too small for the amount of participants 
and the lighting is inefficient for teaching. Some Staff comments recommended 
returning this space back into its originally designated space, Maternity 
Waiting and Reception from the questionnaires that were distributed. It may 
be possible to teach this class in an alternate location such as the Education 
Room used by Anti-natal on the off days it is not used or another available 
space. 
VENTILATION AND THERMAL COMFORT 
The Rwandan Ministry of Infrastructure states in section 3.3.11.1 that “building 
materials shall have insulating qualities, attested by an approved laboratory, so that 
where the material is used in the construction of any building it is capable of balancing 
the extremes of temperature effects in the building to tolerable levels as approved by the 
Committee” (Republic of Rwanda, Ministry of Infrastructure, Rwanda Building Control 
Regulations 2009). There is no reason to believe this process was not undertaken but 
there was no documentation available for verification. The built environment or the 
actual environment must be capable of removing “bodily heat and moisture” at the same 
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rate it is being produced by an individual or individuals in order for that individual or 
individuals to be comfortable (Ramsey & Sleeper, 1994, p. 65). 
As stated by the 2012 International Building Code, Section 1204.1 (the US 
standard), interior spaces intended for human occupancy shall be provided with active or 
passive space-heating systems capable of maintaining a minimum indoor temperature of 
68°F (20°C) at a point 3 feet (914 mm) above the floor on the design-heating day.  
The NHC is not equipped with any heating, air conditioning or ventilation system. The 
average year round temperature in Rwanda is between 76.3° and 81.7° F (Briggs & 
Booth, 2009, p. 2). To get a more precise forecast for the year a search was made for the 
high and low temperatures for the year 2013 as well as the humidity to compare with the 
readings taken at the health center (see Table 21).  
According to an available 2013 weather report found at “WeatherSpark” 
(http://weatherspark.com/history/29294/2013/Kigali-Rwanda), the records were listed 
as follows: The hottest day of 2013 at the Kigali International Airport (Kigali, Rwanda) 
was August 14, with a high temperature of 102°F. In addition, according to the source the 
high temperature exceeds 85°F only one day in ten. The coldest day of 2013 was August 
12, with a low temperature of 52°F.  In addition, according to the source, the low 
temperature drops below 60°F only one day in ten and the least humid month of 2013 
was July with an average daily low humidity of 39%. The most humid month was March 
with an average daily low humidity of 62%. 
“The upper range of the comfort zone for summer operation of public buildings 
will be tolerable for most lightly clothed adults until the relative humidity rises above 60 
to 65%. At that condition, because of their inability to dissipate metabolic moisture many 
building occupants will experience discomfort. Increases in air velocity are beneficial 
under these conditions, but velocities above about 70 feet per minute (fpm) will generally 
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result in unpleasant working conditions because of drafts, blowing papers, and so on” 
(Ramsey & Sleeper, 1994, p. 65). “An indoor temperature between 70°F and 80°F will be 
tolerable for most lightly clothed adults” (Ramsey & Sleeper, 1994, p. 65). 
Table 21, the Temperature and Humidity Data Table is shown to record the 
different temperature and humidity that were experienced during this research. The 
highs and lows are shown with the average for the five days period that the readings were 
taken. The highs and lows experienced during these readings go above and below the 
recommended comfort zones; this will change throughout the year given the year round 
temperatures. 
 
 
 
Anti-natal 
 
 Temperature Date, Time collected 
Highest TMP 81.1°F Tue, 11/27/2012, 1445 hrs 
Lowest TMP 73.5°F Tue, 11/27/2012, 1445 hrs 
5 Day Average 76.6°F Mon-Fri, 11/26-30/2012 
 Relative Humidity  
Highest RH 75.0%RH Tue, 11/27/2012, 1445 hrs 
Lowest RH 49.6%RH Tue, 11/27/2012, 1445 hrs 
5 Day Average 64.2%RH Mon-Fri, 11/26-30/2012 
Hygiene 
 
 Temperature Date, Time collected 
Highest TMP 79.7°F Tue, 11/27/2012, 1445 hrs 
Lowest TMP 69.8°F Wed, 11/28/2012, 0830 hrs 
5 Day Average 74.9°F   Mon-Fri, 11/26-30/2012 
 Relative Humidity  
Highest RH 77.6%RH   Wed, 11/28/2012, 0830 hrs 
Lowest RH 50.1%RH Tue, 11/27/2012, 1445 hrs 
5 Day Average 65.3%RH   Mon-Fri, 11/26-30/2012 
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Family Planning 
 
 Temperature Date, Time collected 
Highest TMP 78.6°F Tue, 11/27/2012, 1445 hrs 
Lowest TMP 71.0°F Wed, 11/28/2012, 0830 hrs 
5 Day Average 74.3°F   Mon-Fri, 11/26-30/2012 
 Relative Humidity  
Highest RH 84.2%RH Fri, 11/30/2012, 0820 hrs 
Lowest RH 55.5%RH Tue, 11/27/2012, 1445 hrs 
5 Day Average 70.1%RH Mon-Fri, 11/26-30/2012 
Immunization 
 
 Temperature Date, Time collected 
Highest TMP 83.3°F Mon, 11/26/2012, 1130 hrs 
Lowest TMP 68.7°F Fri, 11/30/2012, 0820 hrs 
5 Day Average 77.8°F Mon-Fri, 11/26-30/2012 
 Relative Humidity  
Highest RH 78.2%RH Fri, 11/30/2012, 0820 hrs 
Lowest RH 46.4%RH Tue, 11/27/2012, 1445 hrs 
5 Day Average 61.4%RH Mon-Fri, 11/26-30/2012 
 Table 21: Temperature and Humidity Data Table 
Potential solutions: 
1. The cost of heating and cooling systems and their operation does not seem 
necessary in a climate such as Rwanda along with the financial limitations. The 
weather does offer some challenging days for thermal comfort. Providing high 
velocity low speed ceiling fans (See Photo 23) as used elsewhere in the country 
have proved effective means of circulating air in the summer and pushing 
warm air down in the winter. 
2. The Immunization classes can be broken down into smaller groups and 
brought indoors where the attendees and their infants are not subjected to the 
elements. Try teaching the class two times a week to keep the classes smaller 
when the weather restricts the use of the outdoor environment. 
134 
3. Provide louvers on the windows to deflect the sunlight on warm days. The 
clerestory windows in the Hygiene/Waiting room have no means to prevent 
sunlight from entering the space nor are the windows operable to allow for 
ventilation. Making the clerestory windows operable would aid in removing 
heated air from the space. Long handled extension rods can be used to operate 
the windows. 
WATER CLOSETS, LAVATORIES, AND DRINKING FOUNTAINS 
According to the 2012, International Building Code (International Code 
Consortium 2012) and the 2902.1.1 Fixture calculations the NHC meets the “Educational 
Classifications” and the “Business Classifications” for numbers of toilet and lavatory 
fixtures per occupant required and the minimum travel distance of 500’ as noted in 
Figure 7. The red dashed circle in Figure 25 represents a 100-foot radius indicating the 
toilets and lavatories are within the required distance. The Drawing is based off of a plan 
that was provided for several health centers. The site plan is not completely accurate 
High velocity 
low speed 
ceiling fan 
Photo 23: High Velocity, Low Speed Fan Option 
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with what was built, distances to outer building is unknown and the drawing is not to 
scale. 
 
Figure 25: Public Water Closets, Lavatories and Latrine Locations 
The NHC is neither a school nor a hospital so business classification and 
educational classifications were used to make the calculations. Section 2902.2 calls for 
separate facilities for each sex and the NHC does have one room where both urinals and 
toilets are in the same room but stalls are provided for the toilets for privacy. The latrines 
and toilets were not functioning during the period of observation. The toilets had to be 
primed with buckets of water and the latrines did not look as if the water had worked in 
some time if at all. 
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The one area the NHC was completely lacking was access to drinking water. 
There were no drinking fountains or known sources of potable water for drinking. 
According to code, the ratio of one fountain per one-hundred occupants is required. 
According to The Facility Guidelines Institute (2010) Section 2.2-6.1.4 Public 
Toilet Rooms, all public waiting areas serving more than fifteen people shall include 
toilet room(s) equipped with hand-washing stations. Section 2.2-6.1.4.2 stipulates these 
toilet rooms shall be located near the waiting areas. 
Observation 
Work was currently being done on site to provide water to the facility and this may 
solve some of the problems listed. 
Potential solutions: 
1. The only source of potable drinking water seemed to be that which was carried 
in. Safe drinking water needs to be made available to the staff, patients, and 
visitors.  
2. Rainwater Harvesting (RWH) is an option where water can be collected using 
gutters and downspouts from the roof channeling the water into a cistern. The 
water is then filtered or chemically treated and then made safe for drinking. 
a. RWH is an excellent way to water vegetable gardens once the water 
situation is resolved it does not have to be filtered and can be used as 
grey water for flushing toilets. 
3. Hand washing stations need to be provided for everyone as well. Several 
facilities use a simple solution called a “Tippy Tap” where they take a “Jerry 
Can” filled with filtered water and thread a dowel through its handle, mount it 
on a stand, operate it with a makeshift foot pedal that is designed to tilt the can 
forward and gently pour out the water on their hands like a faucet. If the water 
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is not operational in the building or should malfunction, again these temporary 
stations should be installed along with a bar of soap 
(http://www.tippytap.org/build-a-tippy-tap-manual). 
 
ACOUSTICS 
The majority of classroom activities involve spoken communication, the “acoustic 
comfort is vital” (Energy Star Building Manual p. 7) for student success. Noises from the 
outside, building equipment, and people can be a significant distraction. Contact with 
solid finishes such as tile, metal equipment, furniture, e.g. metal benches also contribute 
to disturbing noise levels. Included in the numerous byproducts of a turbulent setting 
are: headaches, people becoming “less interpersonally engaged, less caring, less 
reflective, and cognition is impeded” (Schweitzer, Gilpin, and Frampton, 2004, p. S-74). 
Noise can also been known to cause stress affecting workplace performance and student 
learning (Evans & Cohen, 1987) (Ulrich, 2000, p. 2) (Energy Star Building Manual p. 7). 
The American Speech-Language-Hearing Association ((ASHA) states that aside from the 
many health and educational detriments noise can also affect productivity as well as the 
ability to pay attention to tasks in the workplace 
(http://www.asha.org/public/hearing/noise/). 
Hard surfaces in healthcare make it easier to clean and right angles in 
construction tend to require less effort to build but these finishes keep noise levels high 
and cause reverberation and sound to reflect off of them which make for a very 
undesirable space (Busch-Vischniac, et al 2005) (Kopec, 2012 p. 272). The NHC typical 
building materials and finishes consist of the materials shown in Table 22. 
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Material Noise Reduction Coefficient  
(NRC) 
Gypsum .05 
Concrete, smooth, painted .00 - .05 
Marble .00 
Drapery, light weight .05 - .15 
Window, opened 1 
Glass .05 - .10 
Seating, occupied .80 - .85 
Wood doors .05 - .15 
Source: www.nrcratings.com/nrc.html 
Table 22: Finish Materials at the NHC 
Noise Reduction Coefficients (NRC) are assigned to building materials dependent 
on their ability to absorb sound, the more absorbent the material the higher the number. 
The ratings for NRC are from (0) zero which is perfectly reflective to (1) one perfectly 
absorptive (www.nrcratings.com).  The materials at the NHC are very reflective and have 
very low NRC ratings as noted in Table 6. The more reflective a space is the longer it 
takes for sounds to die away which can be very unpleasant. 
The recommended background noise for classroom design is 40-45 dBA (Ramsey 
& Sleeper, 1994, pp. 59-61). To try and put that into a frame of reference the decibels are 
given in Table 23 for the associated common sounds that can be heard at the NHC.  
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Decibel Table dBA 
A whisper 15 - 20 dBA 
Moderate rainfall 50 dBA 
Normal conversation 60 dBA 
Permanent hearing loss1 85 dBA 
Motorcycle 90 - 110 dBA 
Baby crying 110 dBA 
1. The level of a noise and the length of time subjected to it can cause noise-
induced hearing loss starting at 85 dBA. 
Sources: http://www.asha.org/public/hearing/noise/ 
http://condor.admin.ccny.cuny.edu/~ms6785/page4.html 
                 http://science.howstuffworks.com/question124.htm 
Table 23: Common Decibel Levels 
These numbers emphasize the importance of designing facilities that factor in 
acoustical considerations. It is recommended that an acoustician is consulted to properly 
design within healthcare settings whenever possible. 
Potential solutions: 
1. Provide a crying room for mothers to take their babies. 
2. Do not allow the motorcycle ambulance or any other vehicle to operate 
immediately outside the main entrance or near any open windows. 
3. Provide baffles, banners or other sound absorbing surfaces (See Figure 26) in 
the Waiting Room to help eliminate some of the reflective surfaces. Other 
areas can benefit from sound absorbing materials as well but the configuration 
of the Waiting Room would seem to make it benefit the most and it has the 
largest occupant usage. 
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a. A wave baffle suspended from the ceiling consists of one and a half 
inches of fiberglass sewn between nylon cloths draped in such a way it 
looks like it forms a wave across the upper portion of the ceiling. This 
type of acoustical treatment is to reduce reverberation within the 
space. 
b. Baffles may also be suspended vertically in short sections to achieve a 
similar affect. 
4. The use of “cool colors neutralize the negative effects of noise distraction” 
(Bosch, Edelstein, Cama, & Malkin, 2012, p. 66). A few well designed and well 
thought out color schemes may help to keep occupants more focused on their 
tasks. 
 
 
Figure 26: Possible Acoustic Solutions 
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SPACE REQUIREMENTS 
A traditional classroom with loose seating requires 20 - 22 SF per student and is 
designed for 25 to 60 students. The Immunization program had at least 60 adult 
participants that brought their infant children with them. Using Arizona State 
University’s (ASU) Classroom Design Guide’s recommended square footages based on 
the Space Planning Guidelines for Institutions of Higher Learning published in 1985 by 
the Council of Educational Facility Planners International (CEFPI) the actual space 
requirement for the rooms were calculated. These calculations did not account for the 
loose seating being benches nor the need to leave room at the front of the classroom for 
the instructor to conduct the class. These are just minimum raw numbers for reference. 
The numbers in the column headed Minimum Required SF” shown italicized and in red 
in Table 24 indicate the rooms do not meet minimum standards for occupant space 
planning. 
The Anti-natal space, which is designated as an education room in the original 
plan, was overcrowded during the education program for the number of attendees. The 
staff had to keep bringing in more benches to accommodate the overflowing numbers. A 
room that size should not have more than twenty-five people maximum in attendance.  
The Hygiene/Waiting Room met the space requirements but that did not take 
into account the people that were in the waiting room actually waiting for other services 
and not attending the Hygiene lecture. This space is multipurpose and pathways must be 
maintained to allow access to other areas within the facility so it is important not to 
impede access to any of the other functions within the space. Major pathways entering 
and exiting from the north, south, east, and west also take place at all times which would 
technically subtract from the actual square footage. 
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Family Planning which was originally designated in plan as the maternity waiting 
and reception room and appears to meet the requirements for space planning for its 
current purpose but when the fact that the space also serves as an exit to the east and an 
access passage to the maternity unit the size shrinks to about 178 SF of useable space. 
Immunization education space is an open space designated as an education 
room. It is the largest space used for education and had the most attendees during this 
research. The calculation was based on approximately 60 adults and not the infants they 
were carrying strapped to their backs. This space was also overcrowded per the source 
cited. 
Space Actual SF 
Approximate Number 
of Attendees 
Minimum 
Required SF 
Anti-natal 529 SF 50± 1000 SF 
Hygiene 1,124 SF 50± 1000 SF 
Family Planning 632 SF 30± 600 SF 
Immunization 862 SF 
110± (60 adults & 50 
infants) 
1200 SF 
Table 24: Recommended Minimum Square Footage Requirements 
Potential solutions: 
1. Hold more than one class on the same subject per week. If large numbers are 
anticipated, spread the classes out. 
2. Utilize some of the other spaces within the facility for education spaces. Hold 
Family Planning in the Anti-natal space on the off days. 
3. The patient facility to the north was vacant. Is it possible to utilize some of that 
space on an “as needed” basis? 
4. There was a meeting room shown in the southeast wing, is that available for 
small classes? 
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FINISHES, COLOR, FURNITURE 
The first impression of the NHC is at the main entrance and the Waiting Room. 
The openness of the space with the white walls and reflective white floors with the 
daylighting flooding in from the small clerestory windows eighteen feet overhead appear 
cavernous at first because the room is so tall and there are no windows at eye level to 
offer perspective. The room is void of visual distractions. There are no visual 
stimulations such as artwork or color schemes. The occupants themselves become the 
only visual stimulation with their brightly colored clothing sitting on rows of rigid 
benches.  
The finishes found at the NHC may be used for ease of cleaning and to limit the 
amount of stocking supplies needed for repair and maintenance. This way only, a few 
stock items are required. Everything is predominately painted white or near white, the 
walls, the ceilings and the floor is white marble tile. The Waiting Room has exposed 
joists and an aluminum roof but it is so high and above the bright clerestory windows, it 
is almost unnoticeable that it is a different color. White often gives a false sense of a 
clean sterile environment and has a sense of institutionalization. Influencing students 
attitudes and attention levels has been affected by the use of color in learning 
environments according to a 1981 article by Sinofsky & Knirck titled; “Choose the right 
color for your learning style” (Kopec, 2012, p. 227). Many researchers believe color does 
influence behavior and some believe color can influence health outcomes but there needs 
to be more rigor in the research. 
The only furniture for the visitors of the NHC consists of the 79” long by 19” high 
by 11” deep benches. Each bench should comfortably seat four person’s side-by-side at a 
minimum of eighteen inches per person (Ramsey and Sleeper, 1994, p.837). The benches 
appear to be simple and affordable but are lacking when it comes to comfort. They have a 
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finished wood plank to sit on and metal legs for support. They do not have any back 
support or arm rests.  
Potential solutions: 
 
1. With the importance of the education objective at the NHC the use of color can 
positively influence students attitudes and attention levels according to a 1981  
article by Sinofsky & Knirck  titled; “Choose the right color for your learning 
style” (Kopec, 2012, p. 227).  
2. Paint one wall a shade different to add an accent wall or provide a mural that 
incorporates community artwork into the health center. 
3. Adding artwork if paint color is not an option. Colorful fabric banners would 
also help the acoustic problem if designed properly. 
4. Adding backrests (See Photo 24) on the existing benches might be beneficial 
for the people spending long periods at the health center. Further research may 
be made as to the rationale behind not providing back support or if there are 
cultural differences that were unknown at the time of this investigation. 
Arranging the benches in conversational pods so people can talk with one 
another so all eyes are not facing frontwards makes for a more relaxed 
environment. In an education setting, placing the seating in a semicircular 
pattern provides for more interactive group discussion. Keeping a few benches 
without the backrests for mothers choosing to keep infants strapped to their 
backs is also recommended. 
a. Some of the classes were so well attended that the attendees had to sit 
up to six to seven per bench, which made the seating even more 
uncomfortable for prolonged periods of time. 
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5. Adding appropriate reading materials with magazine or book racks 
strategically placed could provide for some positive distractions. Putting up 
bulletin boards with current information to help keep attendees informed of 
health concerns and programs that are being offered. 
 
 
 
4.5   POE Questionnaires 
The instrument labeled, “Post Occupancy Evaluation (POE) Form to be 
Completed by Staff” can be found in Appendix “S” for reference. The instructions to the 
staff included the following statement: 
The purpose of this evaluation is to assess how well the building education 
spaces perform for those who occupy it in terms of health, safety, security, 
functionality, psychological comfort. The benefit of a post occupancy 
evaluation includes identification of good and bad performance aspects of the 
building, better building utilization, and feedback on how to improve future, 
similar buildings. Your responses are completely anonymous so please 
Photo 24: Bench with Added Back Support 
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answer thoughtfully and honestly. Please respond only to those questions that 
are applicable only to you. 
The responses that could identify the individual respondents were omitted for the 
security and privacy of the individuals.  
The question requesting how many hours the staff respondents spent in the 
various education spaces they provided the following information: Of the twelve 
respondents forty-two percent (five) indicated they worked forty-one or more hours in 
the interior education spaces (Family Planning, Hygiene, Anti-natal care, Post-natal 
care, Immunization, Prevention of Malaria, Sickness and Origin of Illness, and Disease 
Prevention) per week. Three of them spent six to fifteen hours in the same area. Three 
spent up to twenty hours in the exterior education (immunization) space and six of them 
said they spent up to ten hours in the kitchen space. 
The following figure (Figure 27) represents the respondent’s answers to the 
questionnaires. There were twelve responses from the staff of the NHC to this set of 
voluntary questions. 
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Post Occupancy Evaluation (POE) Form to be Completed by Staff, Responses 
Overall Quality Indicators: 
EX = 
Excellent 
Quality 
G = Good 
Quality 
F = Fair 
Quality 
P = Poor 
Quality 
N = No 
Response 
The staff was asked to rate the overall quality of the following spaces using the above 
indicators. 
Interior Education Space:  
Family Planning, Hygiene,  
Anti-natal, etc. 
Exterior Education Space:  
Immunization 
  
Demonstration Kitchen Space:  
 
Public Toilets:  
 
  
Figure 27: Post Occupancy Evaluation (POE) Form to be Completed by Staff Responses  
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Post Occupancy Evaluation (POE) Form to be Completed by Staff, Responses (cont.) 
Overall Quality Indicators: 
EX = 
Excellent 
Quality 
G = Good 
Quality 
F = Fair 
Quality 
P = Poor 
Quality 
N = No 
Response 
The staff was asked to rate the overall quality of the Interior Education Spaces in 
terms of the following. 
Interior Education Space:  
Adequacy (meets needs) of Space 
Interior Education Space:  
Lighting 
  
Interior Education Space:  
Acoustics (sound quality) 
Interior Education Space:  
Temperature (climate control) 
  
  Figure 27: (Continued) 
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Post Occupancy Evaluation (POE) Form to be Completed by Staff, Responses (cont.) 
Overall Quality Indicators: 
EX = 
Excellent 
Quality 
G = Good 
Quality 
F = Fair 
Quality 
P = Poor 
Quality 
N = No 
Response 
The staff was asked to rate the overall quality of the Interior Education Spaces in 
terms of the following (continued). 
Interior Education Space:  
Odor (smells) 
Interior Education Space:  
Esthetic Appeal (attractiveness) 
  
Interior Education Space:  
Security 
Interior Education Space:  
Flexibility of Use 
  
Figure 27: (Continued) 
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Post Occupancy Evaluation (POE) Form to be Completed by Staff, Responses (cont.) 
Overall Quality Indicators: 
EX = Excellent 
Quality 
G = Good 
Quality 
F = Fair 
Quality 
P = Poor 
Quality 
N = No 
Response 
The staff was asked to rate the overall quality of the Exterior Education Space in 
terms of the following. 
Exterior Education Space:  
Adequacy (meets needs) of Space 
Exterior Education Space:  
Lighting 
  
Exterior Education Space:  
Acoustics (sound quality) 
Exterior Education Space:  
Temperature (climate control) 
  
  Figure 27: (Continued) 
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Post Occupancy Evaluation (POE) Form to be Completed by Staff, Responses (cont.) 
Overall Quality Indicators: 
EX = Excellent 
Quality 
G = Good 
Quality 
F = Fair 
Quality 
P = Poor 
Quality 
N = No 
Response 
The staff was asked to rate the overall quality of the Exterior Education Space in 
terms of the following (continued). 
Exterior Education Space:  
Odor (smells) 
Exterior Education Space:  
Esthetic Appeal (attractiveness) 
  
Exterior Education Space:  
Security 
Exterior Education Space:  
Flexibility of Use 
  
It was noted that one of the respondents checked excellent in every category… including 
“other” in response to this section. 
Figure 27: (Continued) 
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Post Occupancy Evaluation (POE) Form to be Completed by Staff, Responses (cont.) 
Overall Quality Indicators: 
EX = Excellent 
Quality 
G = Good 
Quality 
F = Fair 
Quality 
P = Poor 
Quality 
N = No 
Response 
The staff was asked to rate the overall quality of the Demonstration Kitchen Space 
in terms of the following. 
Demonstration Kitchen Space:  
Adequacy (meets needs) of Space 
Demonstration Kitchen Space:  
Lighting 
  
Demonstration Kitchen Space:  
Acoustics (sound quality) 
Demonstration Kitchen Space:  
Temperature (climate control) 
  
  One respondent added a note suggesting adding a heater. 
Figure 27: (Continued) 
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Post Occupancy Evaluation (POE) Form to be Completed by Staff, Responses (cont.) 
Overall Quality Indicators: 
EX = Excellent 
Quality 
G = Good 
Quality 
F = Fair 
Quality 
P = Poor 
Quality 
N = No 
Response 
The staff was asked to rate the overall quality of the Exterior Education Space in 
terms of the following (continued). 
Demonstration Kitchen Space:  
Odor (smells) 
Demonstration Kitchen Space:  
Esthetic Appeal (attractiveness) 
  
Demonstration Kitchen Space:  
Security 
Demonstration Kitchen Space:  
Flexibility of Use 
  
Figure 27: (Continued) 
The spaces included the interior Education areas for Family Planning, Hygiene, 
and Anti-natal, the exterior Education spaces for Immunization and the Demonstration 
EX
G
F
P
N
EX
G
F
P
N
EX
G
F
P
N
EX
G
F
P
N
154 
Kitchen as well as the Public Toilets. Twelve Staff member participants completed the 
overall Quality Questionnaire. Each space received favorable marks; the average for all 
spaces combined is show in the chart listed in Figure 28. The Demonstration Kitchen 
and the Public Toilets were the only areas to receive a “Poor” rating by any of the 
respondents.  
EX = Excellent 
Quality 
G = Good 
Quality 
F = Fair 
Quality 
P = Poor 
Quality 
N = No 
Response 
 
Overall Quality of Education Spaces 
Interior, Exterior and Public Toilets 
 
Figure 28: Overall Quality Rating of Education Space by Staff 
 
During the course of this research, the water for the facility was not operational 
and could have had a negative impact on the responses regarding the Public Toilets. 
There were efforts underway to bring water into the facility at the time, which may 
influence future opinions regarding the Toilets. 
4.6  Participant Engagement Questionnaires (PEQ) Analysis 
The purpose of a PEQ is to determine if the built environment contributes to the 
engagement of the students that occupy it. According to “Astin’s theory of involvement”, 
(Hunley & Schaller 2006 p. 13.3) student engagement is a tool for measuring student 
learning. Learning about preventable health problems and the ability to treat them at 
home before they become serious is the ultimate goal of this research. The ability of the 
40% 
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health center’s built environment to convey this message to the participants and the 
community that surrounds it is the focus of this study. 
Each education space was observed during a unique education program and 
evaluated separately on different days with different instructors and the spaces were 
broken down accordingly. The combined Attendees at the four observed education 
programs totaled approximately 188 participants. It was the goal of the research to 
obtain approximately a ten percent participatory involvement from the attendees to 
obtain an adequate sampling for the study. An overall voluntary response of seventy-
seven participants for all four classes was obtained making it a forty-one percent 
participatory response although some respondents did not answer all questions and due 
to the language barrier, translation period, and participant availability follow-up 
questions were not possible.  The original format of the questionnaire can be found in 
Appendix “Q”. 
4.6.1 PEQ Demographics 
The demographics are an important part of data gathering for future research. If 
the research is to be duplicated in the future or similar data is to be gathered then it is 
important to know the criteria used to obtain the baseline data for this research or to see 
if the demographics of the facility change over time. It is not gathered to obtain any 
personal or identifiable information about any of the participants that took part in this 
research. 
PARTICIPANT AGE 
The education areas were broken down into their respective classrooms as shown 
in Figure 29 to show the attended ages of each program. Some programs were more 
highly attended than others were which would skew the numbers if averaged together. 
The median age for each category was used and then averaged, e.g. 18-22 years; the 
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median age is 20 years of age. The average age of the twenty-six participants for the Anti-
natal program was twenty-seven. The Hygiene program consisted of eleven participants 
and their average age was thirty. Family Planning also had eleven participants but their 
average age was thirty-two. The Immunization program had the largest amount of 
participants with twenty-seven respondents to this question. Their average age was 
twenty-eight which drove the overall average age to twenty-eight years of age for the 
entire program. There were no respondents in the age range from forty-three to forty-
seven, which is why it does not appear on the chart. 
 
Figure 29: Participant Ages in Educational Programs 
GENDER 
The majority of the education participants in all programs were female. In the 
Anti-natal and Immunization Programs both genders were permitted but only females 
were present. The Immunization Program is geared toward immunization for newborns, 
which may be a factor as to why the males were not present. In the Hygiene program, 
four of the eleven respondents were male (thirty-six percent) although in the Hygiene 
area, which utilizes the Waiting Room for the entire NHC facility and had a great number 
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of males present in the facility they simply chose not to be respondents. Family Planning 
had a similar ratio with four of the twelve respondents being male or thirty-three percent 
in attendance.  
MARITAL STATUS AND CHILDREN 
 
Figure 30: Marriage Status 
Eighty-five percent of the participants of all classes attended combined indicated 
they were married (see Figure 30). 
Fifteen of the twenty-seven Anti-natal respondents have children ranging in age 
from currently pregnant to eighteen years of age. The households have between one to 
five children. While the mother is attending classes at the NHC, the majority of the 
children’s fathers take care of them with their grandmothers, neighbors and siblings as 
backups. 
Eight of the eleven Hygiene respondents replied that that they have children 
between one and twenty-one years of age at home being cared for by themselves, or by 
85% 
11% 
4% 
Marriage Status 
Married
Not Married
No Response
Anti-natal Education 
Yes 21 
No 3 
No Response 3 
 
Hygiene Education 
Yes 6 
No 5 
No Response 0 
 
Family Planning 
Education 
Yes 11 
No 1 
No Response 0 
 
Immunization 
Education 
Yes 28 
No 0 
No Response 0 
158 
neighbors, or by a grandparent. Their maximum household reported totaled three 
children. 
Family Planning had twelve respondents all of which had children ranging in age 
from one to thirty-five. One household reported seven children the rest of the class had 
three or less. The care providers at home while the mother was away were grandmothers, 
neighbors, or they were able to care for themselves. 
In the Immunization classroom, twenty-five respondents acknowledged having 
children. Their ages ranged from newborn to fourteen years of age and the largest 
household had six children. Some of the mothers brought the children along to the NHC, 
some stayed with the father, the grandparents, the house worker, or by themselves. 
REASON FOR ATTENDING CLASS 
Per Figure 31, 
thirty-one out of 
seventy-five 
respondents from all 
four-classroom areas 
gave education as the 
number one reason 
for attending classes 
at the NHC. 
 
When asked how the participants learned about the programs the number one 
answers were from the nurses followed by the community health workers (CHW) from 
their local villages. 
 
41% 
17% 
14% 
11% 
4% 
3% 
3% 
7% 
Reason for Being at Health Center 
Education
Immunization &
Disease Prevention
Baby Healthcare
Desire to be There
Consultation
Health
Treatment
Misc.
Figure 31: Reasons for Being at the Health Center 
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NUMBER OF TIMES PER YEAR GOING TO THE NHC 
Sixty-five respondents stated the number of times they visit the NHC per year 
would total three hundred and thirty-three appointments at the NHC per year. One 
respondent would make as many as twenty-four visits in one year alone.  Figure 32 
represents a calendar year with the sixty-five participants indicated in color. The light 
gray figures represent the repeated visits to the health center. 
JANUARY FEBRUARY MARCH APRIL 
    
MAY JUNE JULY AUGUST 
    
SEPTEMBER OCTOBER NOVEMBER DECEMBER 
    
Figure 32: Calendar Representing Repeated Visits to the NHC  
If the education programs could eliminate even a portion of these repeated visits, 
it would not only be a cost savings to the health center and the participants but a time 
saver as well. 
MOST PARTICIPATED CLASSES AND MOST REQUESTED CLASSES 
Table 25 lists the participant’s selection of the classes they have attended the 
most and the ones they would like to attend next at the center. The classes that have the 
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most participation and that have the most requests seem to have a large overlap with the 
exception of health insurance and basic health education and patient care. Other classes 
that did not make the top of the list and are not already being taught at the health center 
include child education, and helping families out of poverty. 
MOST PARTICIPATED CLASSES MOST REQUESTED CLASSES 
Family Planning 22%  Hygiene 24% 
Hygiene 19% Family Planning 20%  
Mal/Nutrition 16% Mal/Nutrition 15% 
HIV Prevention 11% HIV Prevention 13% 
Malaria Prevention 7% Health Insurance 4% 
Babies Healthcare 5% Malaria Prevention 3% 
Immunization/Pre Natal 4%  Health Education/Patient Care 2% 
Table 25: Classes Participated in and Classes Requested 
 
Seventy-eight percent of the education participants said they come for healthcare 
treatment or services first and attend the educational sessions afterwards.  Only forty-
one percent said they come to the health center just to attend classes. 
The thirty-five percent of the participants took part in educational classes that 
lasted thirty minutes. Another twenty-four percent had classes lasting an hour whereas 
eighteen percent said they had classes that lasted two hours. Other participants said their 
classes ranged from six hours to fifteen minutes. While several said, their classes took 
more than a day to complete. It is possible they included their appointment time in with 
their class time but their answers did not stipulate anything more than how many hours 
their classes lasted. 
There also seems to be some confusion on whether or not the classes cost 
anything to the participants and if it does who pays for it. Fifty-nine out of seventy-one 
say it costs nothing but then twelve out of twenty go on to say who is paying the for the 
class from it being paid by the attendee, by insurance, by the parents, some say it is their 
husband or even by a charitable NGO. It is clear many of the participants are unsure at 
best. 
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EMPLOYMENT STATUS 
Many residents in the rural community work their own land, and are sustenance 
farmers. This is one of the drivers of poverty for this region. There has been a push to try 
to obtain jobs outside of the home and increase the family income and to start earning a 
savings as part of the Millennium Development Goal number one, Eradicate extreme 
poverty and hunger, which is being pushed by the Rwandan government with an initial 
goal to have it accomplished by the year 2015. Almost half of the respondents, thirty-five 
out of seventy-four marked yes, they work outside of the home and are employed by 
someone else other than from their own household. 
EDUCATION 
The Rwandan education system is slightly different from the US system. There 
are four levels. The first level is Pre-school (PS1-3) and takes three years to complete. 
The second is Primary (P1-6) and takes six years to complete. The third level is broken 
up in two categories depending on whether the student will continue on to a university or 
is seeking a trade. Level three, trade seeking called Technical or Vocational School and 
lasts six years. Level three, university oriented called Secondary Education (S1-6). The 
fourth level called Higher Learning and is the university level, which takes seven years to 
complete (Republic of Rwanda, National Institute of Statistics of Rwanda, 2010, p. 29). 
There is a mandatory education directive in Rwanda as of 2006 that require mandatory 
education at least through the P-6 level according to the Rwandan’s Ministry of 
Educations Sector Strategic Plan dated April of 2006. This also follows the Millennium 
Development goal number 2, Achieve Universal Primary Education. Rwanda’s vision for 
2020 is to provide “quality preventative, curative, rehabilitative and promotional 
services” (Health Sector Policy, Government of Rwanda, 2005, p. 8) which drive 
healthcare facilities to incorporate education into their programs. 
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When the participants were attempting to complete the questionnaires, a few of 
them could not read and asked the assistance of the translator to help complete forms. 
They were given the option of using the forms translated into any of the three provided 
languages; English, French, or Kinyarwanda all languages taught currently in Rwanda. 
English is being taught more recently at the younger age levels. Figure 33 shows the 
participant education levels at the NHC. Anything that is to the left of the P-6 level is 
below the minimum standards that are set by the government of Rwanda.  
 
Figure 33: Participant Education Levels 
Nineteen percent (five) of the Anti-natal participants and seventeen percent (two) 
of the Family Planning participants indicated that they had never been to school. Anti-
natal did have two participants currently enrolled in a school program, Hygiene had 
three, Family Planning had two and Immunization had one currently enrolled in a school 
program. The Immunization program had the greatest number of responses and the 
largest number of persons attending school after the primary level. 
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TIME AND DISTANCE TRAVELED 
Most healthy people can walk a mile in fifteen minutes (Kaiser Permanente 
2012). Many people walk a much more leisurely pace but since the majority of Rwandans 
in this study used walking as their main mode of travel the fifteen-minute mile was used.  
Now take into consideration, Rwanda is known as “the land of a thousand hills” and to 
maneuver the many small roads on the many terraced landscapes and switchbacks… in 
other words there are not many straight roads. Moreover, many of the participants 
travelled with children strapped to their backs that added weight to the burden of their ill 
health or traveled with someone in ill health, this could add a considerable time 
difference to the travel estimates. One of the objects of the NHC was to bring care to the 
more remote areas that had no facility to speak of but even so, people still have a great 
distance to walk to obtain healthcare. Figures 34, 35, 36, & 37 demonstrate the time and 
walking distances the participants’ traveled for the week of November 26, 2012. Each 
education program was broken down in case it might have relevance later in this study or 
in future studies. Figure 38 brings all data into one diagram.  
The size of the bubbles in the figure represents the number of participants that 
traveled the distance stated for the time listed.  
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Figure 34: Time & Walking Distance for Anti-natal Participants 
 
Figure 35: Time & Walking Distance for Hygiene Participants 
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Figure 36: Time & Walking Distance for Family Planning Participants 
 
Figure 37: Time & Walking Distance for Immunization Participants 
1 1 
1 4 
1 
1 
2 
1 
-30
0
30
60
90
120
150
180
0 2 4 6 8 10 12
M
I
N
U
T
E
S
 
MILES 
Time & Walking Distance for Family Planning Participants  
Number of Persons
1 8 
1 1 
1 
3 2 
3 1 
1 
-20
0
20
40
60
80
100
120
140
0 2 4 6 8 10
M
I
N
U
T
E
S
 
MILES 
Time & Walking Distance for Immunization Participants 
Number of Persons (22 Respondents) 
(12 Respondents) 
Note: Although some graphs display negative numbers along the axis there are no negative results this 
is just a function of the software. 
Note: Although some graphs display negative numbers along the axis there are no negative results this 
is just a function of the software. 
166 
 
Figure 38: Time & Walking Distance for All Participants 
Figure 38 was used to average the times for all four groups. The average walking 
time was 59 minutes whereas the average distance was four miles. The furthest distance 
traveled was twelve miles, which took approximately three hours according to the two 
persons that made the trek. 
The Furthest distance reported was from the two villages of Shami and Ruzinge 
in the Bugesera District and can be seen on the District map (Figure 39). A twelve-mile 
radius was drawn around Ngeruka to visualize the distance traveled. This map shows a 
twelve mile radius that would apply if there were any straight roads to use. This region is 
full of switchback trails and dirt roads that make up the majority of the travel routes in 
this district. The roads are approximately indicated on the map and the convoluted paths 
they take give some indication of the hills and mountains that cause traveling to be of so 
much difficulty in the region for the inhabitants. Four of the people reported that they 
occasionally took bicycle taxis (the rider sits on a seat mounted on the back fender), one 
said they rode a motorcycle, and two persons reported they were able to drive 
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themselves. Seventy-eight people actually participated in this questionnaire but only 
fifty-nine of them answered this portion correctly.  
 
Figure 39: Bugesera District Map 
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4.6.2   PEQ of the “A” Anti-natal Education Space Analysis 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
Overall, I feel good about learning in 
these classes. 
 
I care about this facility. 
 
  
I feel safe here. 
 
I am treated fairly in this facility. 
 
  
I have a voice in the classroom and am 
encouraged to participate. 
 
The teachers care about us (the 
participants). 
 
  
Figure 40: Anti-natal Participant Engagement Questionnaires 
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PEQ Anti-natal Education Space (continued) 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
I feel welcome to return for future 
classes. 
 
The classroom is well designed. 
 
  
The classroom was the right size for the 
class. 
 
The furniture provided is comfortable. 
 
  
The room temperature is comfortable. 
 
The room lighting is appropriate. 
 
  
Figure 40: Anti-natal Participant Engagement Questionnaires (continued) 
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PEQ Anti-natal Education Space (continued) 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
The acoustics (sound quality) in the 
space is appropriate. 
 
Overall, I felt the information provided 
at the health center was valuable. 
 
  
Figure 40: Anti-natal Participant Engagement Questionnaires (continued) 
The Anti-natal space, according to the original plan was designated as an 
Education Room for Voluntary Counseling and Testing (VCT)/Anti-Retroviral (ARV).  
On Tuesday, November 27, 2012, it was used for anti-natal education. 
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4.6.3   PEQ of the “B” Hygiene Education Space Analysis 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
Overall, I feel good about learning in 
these classes. 
 
I care about this facility. 
 
  
I feel safe here. 
 
I am treated fairly in this facility. 
 
  
I have a voice in the classroom and am 
encouraged to participate. 
 
The teachers care about us (the 
participants). 
 
  
Figure 41: Hygiene Participant Engagement Questionnaires 
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PEQ Hygiene Education Space (continued) 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
I feel welcome to return for future 
classes. 
 
The classroom is well designed. 
 
  
The classroom was the right size for the 
class. 
 
The furniture provided is comfortable. 
 
  
The room temperature is comfortable. 
 
The room lighting is appropriate. 
 
  
Figure 41: Hygiene Participant Engagement Questionnaires (continued) 
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PEQ Hygiene Education Space (continued) 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
The acoustics (sound quality) in the 
space is appropriate. 
 
Overall, I felt the information provided 
at the health center was valuable. 
 
  
Figure 41: Hygiene Participant Engagement Questionnaires (continued) 
The Hygiene Education space, according to the original plan is designated as a 
Waiting Room or Reception area.  On Wednesday, November 28, 2012, it was 
concurrently used for Hygiene education while patient waiting and reception took place 
in adjacent seating. 
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4.6.4   PEQ of the “C” Family Planning Education Space Analysis 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
Overall, I feel good about learning in 
these classes. 
 
I care about this facility. 
 
  
I feel safe here. 
 
I am treated fairly in this facility. 
 
  
I have a voice in the classroom and am 
encouraged to participate. 
 
The teachers care about us (the 
participants). 
 
  
Figure 42: Family Planning Participant Engagement Questionnaires 
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PEQ Family Planning Education Space (continued) 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
I feel welcome to return for future 
classes. 
 
The classroom is well designed. 
 
  
The classroom was the right size for the 
class. 
 
The furniture provided is comfortable. 
 
  
The room temperature is comfortable. 
 
The room lighting is appropriate. 
 
  
Figure 42: Family Planning Participant Engagement Questionnaires (continued) 
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PEQ Family Planning Education Space (continued) 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
The acoustics (sound quality) in the 
space is appropriate. 
 
Overall, I felt the information provided 
at the health center was valuable. 
 
  
Figure 42: Family Planning Participant Engagement Questionnaires (continued) 
The Family Planning Education space, according to the original plan is 
designated as a Maternity Waiting and Reception Room.  On Thursday, November 29, 
2012, it was used for Family Planning and appears this was not built as it was originally 
shown in plan. 
There were many distractions in the space that was not solely dedicated to 
education. It included the main passage to the maternity and delivery area, the west side 
of building which included the restrooms and the exit. The medical staff and 
maintenance people were using the space as an access way to these points during the 
class presentations. The instructor managed to hold everything together and was able to 
work through the many distractions as they occurred. She still seemed to make the class 
appear enjoyable. 
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4.6.5  PEQ of the “D” Immunization Education Space Analysis 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
Overall, I feel good about learning in 
these classes. 
 
I care about this facility. 
 
  
I feel safe here. 
 
I am treated fairly in this facility. 
 
  
I have a voice in the classroom and am 
encouraged to participate. 
 
The teachers care about us (the 
participants). 
 
  
Figure 43: Immunization Participant Engagement Questionnaires 
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PEQ Immunization Education Space (continued) 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
I feel welcome to return for future 
classes. 
 
The classroom is well designed. 
 
  
The classroom was the right size for the 
class. 
 
The furniture provided is comfortable. 
 
  
The room temperature is comfortable. 
 
The room lighting is appropriate. 
 
  
Figure 43: Immunization Participant Engagement Questionnaires (continued) 
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PEQ Immunization Education Space (continued) 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
The acoustics (sound quality) in the 
space is appropriate. 
 
Overall, I felt the information provided 
at the health center was valuable. 
 
  
Figure 43: Immunization Participant Engagement Questionnaires (continued) 
This space, according to the original plan is designated as an Education space.  
On Friday, November 30, 2012, it was used for Immunization Education. 
In the Immunization area, the presenter would have to stand in the middle of the 
room in order to be heard and often repeat things to the group in and around him/her in 
order to be heard. With the right acoustics, this space would be a great place for 
community activities and events. 
4.6.6   PEQ of the “E” Demonstration Kitchen Education Space Analysis 
This space, according to the original plan is designated as a Demonstration 
Kitchen and was intended to aid in the teaching of nutrition and the preparation of food. 
It was not used nor had it been used for some time. The Titulaire of the NHC stated 
someone comes out to Ngeruka twice a month to teach. There were no questionnaires 
distributed for this space nor participant engagement that took place since it was 
unoccupied. There were questions and responses regarding this space that came up in 
the POE questionnaires answered by staff that appeared in an earlier part of this 
Chapter, section 4.6.6. 
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4.7   PEQ All Classrooms Combined 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
Overall, I feel good about learning in 
these classes. 
 
I care about this facility. 
 
  
I feel safe here. 
 
I am treated fairly in this facility. 
 
  
I have a voice in the classroom and am 
encouraged to participate. 
 
The teachers care about us (the 
participants). 
 
  
Figure 44: Overall Participant Engagement Questionnaires 
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PEQ All Classrooms Combined (continued) 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
I feel welcome to return for future 
classes. 
 
The classroom is well designed. 
 
  
The classroom was the right size for the 
class. 
 
The furniture provided is comfortable. 
 
  
The room temperature is comfortable. 
 
The room lighting is appropriate. 
 
  
Figure 44: Overall Participant Engagement Questionnaires (continued) 
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PEQ All Classrooms Combined (continued) 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
The acoustics (sound quality) in the 
space is appropriate. 
 
Overall, I felt the information provided 
at the health center was valuable. 
 
  
Figure 44: Overall Participant Engagement Questionnaires (continued) 
The NHC education program attendees that accepted and completed these 
questionnaires were informed participation was voluntary and they could withdraw from 
participation at any time. The information was to be anonymous and that no identifiable 
information was to be provided. A cover and information letter (Appendix O) was 
provided and read to them at the time of their participation. 
As part of the questionnaire, the participants were asked to list three things they 
liked and three things they disliked about the NHC facility. The top answers are listed 
and ranked by order of how often the same response came up on the questionnaire by 
each participant and the tallies are registered on Table 26. Some participants would 
phrase things similarly but not identically and information would be synthesized to 
determine a clearer meaning. An example would be; 5 responses for noisy, 2 responses 
for confusion, 2 responses for crying, and 1 response for many distractions was 
synthesized into 10 responses for Noisy/Many Distractions as shown in the dislike 
column in Table 26. Some of these answers may change in future research depending on 
time of year specifically responses toward cold and air circulation/ventilation. 
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LIKES Responses DISLIKES Responses 
Floor Tiles 24 Small Education Space
  
22 
Benches 16 Noisy/Many Distractions 10 
Ceiling 15 No Walls (Immunization) 8 
Clean 10 Few Benches 7 
Curtains 8 No Electricity 7 
Air 
 
7 Cold/Windy 7 
Windows 7 Not Enough Windows/Dark 6 
Table 26: Participant, Three Likes and Dislikes about the NHC 
One final attempt for further input was asked in the form of an open question to 
see if there was anything more the participants wanted to say about the education space 
that they were not able to address in any of the other question areas. Nothing new was 
added to the education space information but one reoccurring message was the desire to 
have the health center become more like a hospital. That message had appeared in a few 
places in these questionnaires so as part of this evaluation the message was received and 
conveyed as a subject of considered importance. 
Overall ninety-seven percent of the respondents said they would recommend 
these classes to their family and friends. Seventy-six percent gave the program an 
excellent approval rating. Twenty-three percent gave it a good approval rating and only 
two percent listed it as fair. Ninety-seven percent of the participants definitely will return 
for future classes. 
4.8  Staff and Administrators Questionnaires 
The staff input and participation is just as valuable as are the participants. They 
have a deeper knowledge of the inner workings of the facility and can provide more 
insight into things that perhaps the participants, patients, and visitors may not be as 
aware. Their questionnaire is similar but geared more toward staff. The similar questions 
will be used to compare the staff’s impressions of the facility versus the participant’s 
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impressions on the same subject matter. The original format of the questionnaire can be 
found in Appendix “R”. 
4.8.1    Staff/Administrators Demographics 
AGE AND EDUCATION 
Thirteen staff members participated in this questionnaire. They ranged in ages 
twenty-three to thirty-seven. According to the Titulaire, all nurses at the facility are 
Level A2 Nurses meaning they have only a secondary level of education. This is the 
minimum level of education that was allowed for nursing and according to the Rwandan 
MOH is being phased out. The next higher level is the A1, which no one indicated they 
had attained. The highest level but not a PhD, is an A0 (A-zero), which is a Bachelor’s 
Degree level, and three respondents did indicate they had achieved this level. During the 
course of the research, some of the staff did report that the positions at the health center 
only called for an A2 level and this could be why the Titulaire stated everyone was an A2. 
Figures 45 and 46 represent the staffs ages and education levels. Two of the respondents 
indicated that they were in education programs at the time they completed the 
questionnaires.   
 
Figure 45: Staff Ages    Figure 46: Staff Education Levels 
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Nine of the respondents noted on the questionnaire that they were nurses. Three 
mentioned specific nursing functions, which will not be mentioned to maintain 
anonymity. The remainder of the respondents noted other assorted duties within the 
center. 
GENDER 
Five of the thirteen persons answering the question on gender were male and 
seven were female. Six of the respondents had been with the health center for two years 
or before it was built and the remaining six respondents’ length of stay varied from two 
months to one year. 
TIME AND DISTANCE TRAVELED 
The same walking and time calculations for the participants were used on the 
staff for Figure 47. The staff was not asked how they traveled to and from the health 
center but they were asked how far they lived from the center. Nine of the staff stated 
they lived in the Ruhuha Sector, which can be seen within the twelve-mile radius on the 
Bugesera District Map (Figure 39). The furthest distance traveled was reported by one to 
be a little over four miles (4.3 miles) and if that person were walking based on Figure 47 
it would take approximately one hour and five minutes to arrive at work based on the 
fifteen-minute mile. There were no cars parked at the health center nor is there even a 
parking lot so if anyone arrived by car they were dropped-off, or arrived by taxi (car, 
moto, or bicycle). There are some forms of public transportation such as vans that travel 
across the country but it is unknown if any travel in the region that would make pick-ups 
for employees. 
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Figure 47: Time & Walking Distance for Staff 
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4.8.2    Staff/Administrators Questionnaires 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
Overall, I feel good about the classes 
offered. 
 
I care about this facility. 
 
  
I feel safe here. 
 
I am treated fairly in this facility. 
 
  
I am encouraged to provide suggestions 
to improve this facility whenever poss. 
 
I care about the education of the 
communities we serve. 
 
  
Figure 48: Staff/Administrators Questionnaire 
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Staff/Administrators Questionnaire (continued) 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
The facilities education space provides 
a welcoming environment. 
 
The classroom is well designed. 
 
  
The classroom was the right size for the 
class. 
 
The furniture provided is comfortable. 
 
  
The room temperature is comfortable. 
 
The room lighting is appropriate. 
 
  
Figure 48: Staff/Administrators Questionnaire (continued) 
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Staff/Administrators Questionnaire (continued) 
SA = Strongly  
Agree 
A = Agree D = Disagree SD = Strongly 
Disagree 
N = No 
Response 
The participants were asked to use their feelings and rate the following statements 
using the above indicators. 
The acoustics (sound quality) in the 
space is appropriate. 
 
Overall, I felt the information provided 
at the health center is valuable. 
 
  
Figure 48: Staff/Administrators Questionnaire (continued) 
Eleven of twelve respondents stated that they are involved in the actual teaching 
at the NHC. Hygiene, disease prevention, and family planning were the classes that 
many of the staff seemed to share. Classes on vaccinations, post-partum health, 
insurance, malaria, anti-natal, and post-natal care were topics that appeared to be taught 
by specific individuals. Ten of the respondent staff members teach between one and five 
times a week. One of the respondents even noted that some of the staff starts teaching 
before they are scheduled to begin working in the morning. 
Other classes taught at the NHC include nutrition, infant delivery, HIV/AIDS 
education, and malaria prevention. Some classes that the staff mentioned they would like 
to see at the NHC included marriage education, prayer, and athletics. 
Seven of the staff respondents stated that no one at the NHC pays for classes and 
none of them responded that anyone is responsible for payment. When the staff was 
asked if they would recommend the classes to a friend or family member eleven of them 
indicated yes. The staff (eleven respondents) gave their teaching experience at the NHC 
an overall rating of excellent. 
SA
A
D
SD
N
SA
A
D
SD
N
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The staff was also asked to list three things they liked and three things they 
disliked about the NHC facility. The top answers are listed and ranked by order of 
popularity in their responses shown in Table 27. 
LIKES Responses DISLIKES Responses 
Room Size 8 None  3 
Lighting 3 Distractions 2 
Ceiling 2 Electricity 2 
Table 27: Staff, Three Likes and Dislikes about the NHC 
In trying to assess the building performance from the staff perspective, the 
questionnaire asked the respondents to relate all of their answers toward the education 
spaces of the NHC and to disregard the rest of the facility just for this research. The 
questions were asking for responses regarding the successes and failures (if any) insofar 
as they affect occupant health, safety, efficient functioning, learning, and psychological 
wellbeing. They were advised their answers could help to improve the existing building 
and even designs of the future. A floor plan of the facility was attached for reference to 
the questionnaire along with several broad statements attempting to glean whether the 
NHC was meeting the needs of the Ngeruka community. Statements regarding the 
facility meeting needs of occupants and the responses to those questions are indicated in 
Table 20. More in-depth responses were desired and an opportunity to interview the 
staff on some of their comments would have been more helpful. The “excellence” option 
was not offered on the questionnaire some of the respondents voluntarily added the 
notation without any prompting. The time delay due to written translations and the late 
completion of the questionnaires made the interview process impossible for this study. 
The staff also indicated areas that were currently lacking in the facility including 
a nutrition center and a kitchen, aside from the existing Demonstration Kitchen located 
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outside the main building. The latrines were noted to be inefficient and not working and 
the electricity was ineffective. 
Statements Regarding Facility 
Meeting Needs of Occupants 
Excell
-ent Yes No 
1. Adequacy (meeting the needs) of Overall Design Concept 
as used for the purposes of education. 
1 11  
2. Adequacy (meeting the needs) of Site Design as it 
interacts with the education spaces (Exterior campus). 
2 11  
3. Adequacy (meeting the needs) of Health/Safety 
Provisions. 
 13  
4. Adequacy (meeting the needs) of Security Provisions.  11 2 
5. Attractiveness of Exterior Appearance of buildings. 2 9 1 
6. Attractiveness of Interior Appearance.  12  
7. Adequacy (meeting the needs) of Activity Spaces (spaces 
for demonstrations, cooking. crafts, etc.). 
 9 31 
8. Adequacy (meeting the needs) of Spatial Relationships 
(are the spaces where they need to be to function 
properly). 
1 12  
9. Adequacy (meeting the needs) of Circulation Area, e.g., 
lobby, hallways, stairs, etc. (ease of getting around). 
1 11  
10. Adequacy (meeting the needs) of Heating/Cooling 
(climate controls) and Ventilation. 
 5 72 
11. Adequacy (meeting the needs) of Lighting and Acoustics 
(sound quality). 
1 3 6 
12. Adequacy (meeting the needs) of Plumbing/Electrical 
(sinks, toilets, electric requirements). 
 5 73,4 
13. Adequacy (meeting the needs) of Surface Materials, e.g., 
floors, walls, ceilings, etc. (finishes; carpet, paint, fabric). 
 10 15 
14. Are there Underutilized or Overcrowded Spaces?  56 2 
Staff Comments: 1. Not enough space. 
                   2. Heating/ventilation not good. 
                   3. Very poor, no maintenance. 
                   4. Plumbing/electrical poorly constructed. 
                   5. Surface material not well made. 
                   6. Overcrowded, over utilized. 
Table 28: Adequacy Statements Regarding Facility Meeting Needs of Occupants 
4.9  Semi-Structured Interviews 
The use of interviews allow for more comprehensive understanding and firsthand 
knowledge of a subject that the interviewee may be best apt to know. It allows the 
interviewer the opportunity to delve into responses that may not have pinpointed the 
answers that were initially intended or to find deeper meaning. Interviews also may 
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bring up subjects that may not have been considered but have important consequence to 
the research. Sometimes asking open-ended questions can spark intriguing answers that 
were not considered but add valuable data had the spark not been ignited. Semi-
structured interviews provide the interviewer a structure as the name implies that takes 
advantage of a script “but will shift in order to follow the natural flow of a conversation” 
(O’Leary, 2010, p. 195). An interviewer must first use “observational research methods” 
to investigate the subject of the interview to form an outline before any questions should 
be asked (Zeisel, 2006, p. 228). After the interview has begun, the interviewer is 
continually adjusting the outline so that it moves in the direction of the conversation. 
Four semi-structured interviews took place in the course of this project. All of 
them had a personal interest in the success of the Ngeruka Health Center (NHC). None 
of the interviewees had any architectural background or insight into the planning stages 
of physical building itself or knew of anyone who did that was still living. They were all 
sent preliminary questions before the interview and were unable to answer the questions 
prior to the interview. The first two interviewees noted were the Program Manager and 
Executive Director of Rwanda Works (RW). RW is the NGO that was responsible for 
helping to organize and make possible the NHC. Another interviewee is the  District 
Health Advisor for the Access Project which is another NGO founded by the Executive 
Director of RW and then there is the Titulaire for the health center itself, he is the person 
in charge of the health center as mentioned in an earlier Chapter and under 
acknowledgements. 
PROGRAM MANAGER 
The first semi-structured interview was made with the Program Manager (PM) 
over the internet through a series of emails and a live internet chat back and forth from 
the US to Rwanda. Several questions were composed and sent to the PM about the 
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facility, its architecture, and the education component requesting some fact-finding data. 
In order to make the research trip successful it was important to learn as much about the 
health center as possible for planning and strategizing before making the trip to Rwanda. 
The information obtained from these conversations was used to help create the POEs 
and Questionnaires for the participants and staff.  
The questions sent to the PM started out structured in the beginning but as a 
contact, she could more direct the questions toward other persons that were “in-country” 
that she felt could better address them. The baseline data on the architecture of the 
facility came in the form of a PDF drawing (Figure 7) of the building and the name of the 
architect whom it was learned later, had passed away. The PDF was very informative but 
was very limited in that it was all that was available in regard to the architecture. There 
was no further supporting documentation or persons made known to the researcher that 
had any history on the facility. The road to asking more questions regarding the design 
intent seemed closed.  
The information the PM was able to provide about the education space at the 
NHC included the following: 
The education spaces are generally used for trainings around family 
planning, nutrition, HIV prevention, PMTCT (prevention of mother to child 
transmission of HIV), etc. The leaders of the workshops are generally health 
center staff, though sometimes they are, Community Health Workers (CHWs), of 
which there are a huge number in Rwanda. Those that attend the training or 
utilize the space are patients from the catchment area — each health center serves 
approximately 25,000 people — and an estimated breakdown of the numbers of 
folks who attended (per Rwanda Works, 2011) the weekly workshops are as 
follows: 
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Anti-natal  50   
Immunization  45   
HIV   100 
Nutrition  35 
Family Planning 45_ 
Total   275     
 
This information appears to confirm what was encountered on the actual visit in 
November of 2012 although some of these classes were not encountered the ones that 
were had similar numbers. 
TITULAIRE 
The PM made the introductions to the Titulaire of the NHC by way of an email 
and forwarded contact information. Several informal meetings were conducted and 
valuable information was obtained. Some of the site-specific statistics shown throughout 
the thesis were obtained from the Titulaire  
The NHC is responsible for training the Community Health Workers (CHW) 
whom is used not only in the health center for education but also in the villages as well. 
The CHW’s are the frontline of healthcare in the rural areas working out of Health Posts, 
their homes and sometimes in the field. The NHC has the responsibility for one of the 
largest populated areas in Rwanda and consists of over 27,000 people. The Health Posts 
fall under the jurisdiction of the NHC they are rated as a level of care just under a health 
center but patients must be referred to the health center before going to a hospital. 
The health center teaches a myriad of topics to include; child health, 
malnutrition, anti-natal care, hygiene, hygiene-toilet, -food, -home, -clothes, preventable 
diseases involving worms, malaria, HIV, TB, pneumonia, immunizations, first aid, 
sexually transmitted diseases, sanitation, health insurance, and family planning were 
just the ones that were being taught at the time. The health center also is responsible for 
going to schools and teaching reproductive health to the children. 
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The data that represents the preventable diseases treated at the NHC in 2012 was 
provided by the Titulaire and is represented in a chart (Figure 5) located earlier in this 
Chapter. The Titulaire was asked what he thought the mission statement for the health 
center was, he simply said, Prevent, Cure, Promotion. Interpretation…The built 
environment of the health center is a healing space that prevents harm, cures patients, 
and promotes health. 
DISTRICT HEALTH ADVISOR 
Another arrangement made by the PM was an introduction to the District Health 
Advisor (DHA) through an internet connection as well. The DHA has more background 
knowledge of the history of the building and of the four similar buildings that have much 
the same building footprints. 
The DHA was asked, regarding the original building program, is the space being 
used as it was originally designed? He said, “It was the policy of Rwanda for it to be so.”  
There apparently is a strict rule on changing programs or originally designed space to 
something different from what was approved. When asked if the current plans that were 
provided by Rwanda Works are the same ones that were built he said they were but did 
not know why some of the areas did not match the plans. He stated that there was one 
project built off the set of plans that was provided by the PM and four similar projects 
using the same set of plans. The difference, he said, “was the hospitalization building” 
that added a twenty patient bed unit in the rear of the Ngeruka Site Plan (Figure 7). Not 
all of the Sites have this feature and it was a requirement at one point by the MOH to 
include an overnight facility at the health center. The one at the Ngeruka Site was 
underutilized and had no patients at the time the research was being conducted. 
Many of the comments the DHA had were considered important on why the 
health center was needed and came about but did not relate to the education space, such 
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as; adding separation for the maternity unit, separating adults from pediatrics, providing 
for disease separation all of which were very important but not relevant for this study. 
His remarks on the need to make the place more comfortable and finding ways to make 
it sustainable are applicable toward the education space. The DHA like, everyone at the 
health center want only the best for the people and the community and speak about it in 
their highest regard. 
The DHA was asked if he could provide a mission statement for the health center 
and he stated, to “Help manage the health system.” This was the DHAs personal mission 
statement. When he was asked again what the mission statement was for the NHC he 
said, “To cure them is not enough, you need to educate them.” This is exactly what they 
are setting out to do. 
EXECUTIVE DIRECTOR 
A brief meeting with the Executive Director (ED) provided a few insights into the 
design concepts that went into the original thought process of the health centers. The 
design objective was more “utilitarian” with practicality in mind over aesthetics not that 
the building is unattractive but usefulness was the main thought process. The ED wanted 
to provide separate services within the facility and he wanted to make the place 
impressive, to “make it something better than what they have ever seen.” The ED did 
have some reservations about the design of the waiting room with the twenty-foot tall 
walls with clerestory windows at the top and thinks he would do it differently next time. 
The place was to be of high quality at a low expense. It was to be sustainable and 
self-supporting. The ED was going to provide the management education to teach it 
sustainability. The health center was to be used as real community space and it was 
supposed to have a library, although the space shown in plan as the library is currently 
being used as an office. 
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The failing electrical concerns were to be addressed based on a solar emphasis. 
The building was equipped with solar panels on the roof. This is something that was 
being sorted out at the time. The ED also stated the facility was lacking hand washing 
upon access into the building, drinking water and a child’s play area. He did say a water 
system was being worked on during the time of the research and may be functional soon. 
Water could resolve several issues that were raised later in this POE. 
Some of the spaces were noticeably too small for the classes that took place 
within and the occupants were overflowing in those spaces so the ED was asked about 
expanding.  The ED believes that the people are slowly moving from the rural areas into 
the city and there was no need to expand. 
MISSION STATEMENT 
In Researching Rwanda Works, the catalyst for organizing the NHC, on their 
Website (www.rwandaworks.com) something akin to a mission statement was found. 
‘Rwanda Works (RW) transforms health centers into efficiently run, economically viable 
public health facilities that provide quality healthcare to Rwandan families. Rwanda 
Works’ core belief is that public health needs can be met with dignity in lasting, 
sustainable ways.” Education plays a role in the health centers role in achieving 
sustainability.  RW teaches not only the employees on running a viable health center but 
how a community can care for itself without having to be reliant on outside assistance. 
4.10  Observational Research 
The Modified a(x4) Data Collection Tool, Sketch Box for each education space is 
shown in Figures 49, 51, 53, and 55. Some of the notes of the researcher are shown to the 
left of the sketches. Accompanying each completed sketch box are the sketches drawn 
during the observation process as part of the researchers cover in the classroom. They 
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were simple drawings that conveyed part of the atmosphere that was felt in each room at 
the time of the observation.  They are located in Figures 50, 52, 54, and 56. 
 
 
Figure 50: Anti-natal Sketch 
Figure 49: Modified a(x4) Data 
Collection Tool, Anti-natal 
Sketch Box 
 
In this sketch, the researcher felt 
like the room was packed as a 
sardine can. Everyone was 
shoulder to shoulder and there 
was very little room. 
 
There was much activity with 
people coming and going 
constantly. 
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Figure 52: Hygiene Daylighting Sketch (partially recreated with AutoCAD) 
 
Figure 51: Modified a(x4) Data 
Collection Tool, Hygiene,  
Sketch Box 
 
In this room, it was like Grand 
Central Station. The din was so 
loud it was hard to hear any one 
sound. 
 
The lighting was dim, activity 
everywhere. A motorcycle was 
revving up outside, a man was 
walking a bicycle through the 
middle of the space, some people 
were waiting for medical 
prescriptions… all while the class 
was taking place. 
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Figure 54: Family Planning Sketch 
 
Figure 53: Modified a(x4) Data 
Collection Tool, Family Planning, 
Sketch Box 
 
In this room, it was kind of like a 
nightclub, the room was almost 
dark and the teacher seemed 
quite captivating. 
 
She seemed to be telling amusing 
jokes or stories and the attendees 
had her undivided attention. 
They were engaged and 
participated in the program. 
 
The space was crowded and there 
were many interruptions but the 
teacher just ran with it holding 
everything together. 
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Figure 56: Immunization Sketch 
Each education space at the health center had an atmosphere all its own.  In Anti-
natal, it was a “sardine can” because everyone was packed in the room very tightly. In the 
Figure 55: Modified a(x4) Data 
Collection Tool, Immunization, 
Sketch Box 
 
This room was open on two sides 
to the outdoors but it was more 
like a “nursery”. Every woman 
there seemed to have a newborn 
strapped safely to her back. Some 
were nursing. 
 
The scenery of green grass and 
trees was beautiful but it was 
cold and windy and did not seem 
like a good environment for 
infants. 
 
Although it was a large space, it 
was crowded and needed sound 
amplified equipment for 
teaching. 
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Hygiene space it was a “train station”   people were coming and going and the sounds 
were so loud it was just drowning everything out, the motorcycle outside, the bicycle 
being walked through the middle of the room… it was Grand Central Station. Family 
Planning’s was a “night club” there was dim lighting and the instructor was very 
engaging and seemed to be telling jokes as she presented her topic of education. 
Immunization was a “nursery” there were babies everywhere some were nursing some 
were crying some were sleeping some were just being cute. 
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Chapter Five 
 
DISCUSSION AND CONCLUSIONS 
5.1  Introduction 
This chapter discusses the limitations of this project as well as obstacles that 
arose during the course of this research. The deliverable typically on a POE is a complete 
report (see Appendix “CC” Post Occupancy Evaluation Report), organized and turned 
over to the Owner. Future research, design considerations and directions on where to go 
from here are briefly discussed here as well. At the end of this chapter, Section 5.8, is a 
guide for anyone wanting to go to Rwanda, conduct research as it was quite a task for 
this researcher, and these insights might help future researchers. Research question 
number one was rephrased to clarify the meaning for the readers of this study. The 
meaning has not changed for the researcher and has not changed the research or the 
scope. The original question as written was confusing and was rewritten for better 
understanding. The original question is listed below: 
1. Does the built environment of the NHC contribute to healing by engaging 
participants to learn health prevention and health promotion? 
5.2  Post Occupancy Evaluation Report 
A Post Occupancy Evaluation Report (located in Appendix “CC”) is the 
culmination of the research that incorporates the events that took place before, during, 
and after the evaluation process. It is the instrument that feeds forward the accumulated 
data into the design world for future designers to review and use as deemed necessary for 
future projects. The owners of the facility evaluated can use the report to improve the 
existing facility or continue the existing design practices in future facilities that were 
found to be beneficial in its original design.  
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This report will include an analysis of the findings relating to the physical 
elements of the built environment consisting of the education spaces at the NHC and 
how they compare to the codes and standards as defined and compared to similar spaces. 
Participant and staff satisfaction analysis through the use of questionnaires that were 
analyzed and reported in Chapter Four will also be located in this report but in a more 
abridged form.  
5.3  Limitations of the Study 
There were language barriers conducting research in a foreign country. Although 
English is becoming more common and slowly being established as, the official language 
of Rwanda, the uneducated and under-educated participants had difficulty. This 
researcher’s own handicap of not speaking their language prevented her from hearing 
any dialogue from the translator. It was after each research day that the translator and 
researcher would review the day’s events and work on improving them for the following 
day. The translator had interjected some of his thoughts and ideas into the research 
questions by making examples and offering suggestions of possible answers. Formal 
training would have been advantageous for the translator or another researcher that 
spoke the language to aid in the communication. The native language, Kinyarwanda did 
not have words that translated completely from English or French.  
Budgetary constraints were another hurdle to overcome. The cost of travel to and 
from the country, food and lodging, rental car and driver, the translator and 
reproduction and supply costs were enormous for one student researcher to pay. Paying 
for permits and meeting with government officials added to that burden.  
A pilot instrument was desired but due to logistics in country, translators, and 
timeframes with obtaining permits, it was not possible. It would have been highly 
beneficial to work out the language barriers.  
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Communication with Rwanda Works to formulate baseline questions by 
submitting sample questions for review prior to arrival were not addressed. 
Compounding this, the architect that designed the building was deceased and first hand, 
design knowledge along with the original design intent was not available.  
The NGO that was responsible for the health center being built had a very short 
time schedule and many questions were left unanswered. The advanced copy of the 
questions sent prior to arrival had not been answered as well.  
The rural location of the health facility and no lodging nearby meant a two-hour 
commute (one-way) everyday over substandard roads to conduct the research.  
Participant engagement is difficult to measure. There is no quantitative measure 
that could be used for this purpose unless some testing of the subject material was given 
to see if the participants were learning anything. Body language and interactions with the 
teacher were used along with the questionnaire to obtain the best possible information in 
this setting. 
The data collection regarding the temperature, humidity and lighting should be 
done several times a year to get averages that are more accurate over time with a broader 
range of temperature fluctuations.  
Governmental influence is also a factor on what they feel is required to be in the 
research. Delays in getting permits can happen. When working in healthcare regardless 
of your topic you are required to make a presentation before the government agency that 
is in charge of healthcare. The government also requires you name a citizen of Rwanda as 
a Co-Investigator.  
Conducting research in Rwanda as a western white person is also a challenge. 
Many local citizens look upon white people as a source of money. Rwanda has had so 
many NGO’s visiting their country offering financial assistance that money is almost 
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expected. Another thing to consider when doing observations is the ability to appear 
anonymous and not cause any distractions within the environment that is being studied. 
5.4  The Research Problem and Implications 
Eliminating or at least limiting the reported cases of preventable diseases and 
health problems could reduce burdens on healthcare systems and overburdened staff, 
and extend lives of the community by living healthier lifestyles. 
Life can be very simple in rural Rwanda, existing without electricity or running 
water, growing your own food to survive, knowing they are  just a short distance from the 
capital city, Kigali, where they can enjoy many of the same amenities that are offered 
almost anywhere else in the world if they can afford it. Driving, in rural Rwanda, on 
washed out dirt roads leading to Ngeruka, in an SUV, the driver taking caution not to 
damage his vehicle weaving back and forth on the road avoiding the ruts caused by 
erosion and coming very close to the drainage ditches along the way can be quite an 
experience. A passenger could easily get whiplash being knocked about inside the 
vehicle. The drive would normally take about 40 minutes under normal driving 
conditions but these roads are unpaved and in disrepair; the drive took over two hours. 
The houses observed along the road, some of them quite close together for a rural area, 
are made of dirt or homemade cement blocks and the children from the houses were 
playing in the yards and along the roadside looking happy as we passed. The children 
seem to have a hard life some of them would be walking along the road carrying large 
bundles of twigs or provisions, some of them carrying water or herding goats. A few were 
carrying their little brothers or sisters tied in decorative fabrics on their backs but the 
ones just sitting or squatting along the side of the road watching and waiting. This road 
was their entertainment. This was their giant television and they interacted with their 
neighbors as soon as they saw something interesting coming their way they would jump 
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up and start yelling toward the neighbors to let them know what was coming. If it was a 
Muzungu (a white person) which is someone they do not see very often passing they get 
excited. The children start running alongside the car. Some of them were holding their 
hands out hoping for money because in their minds Muzungus are known for having 
money. The children running and smiling yelling Muzungu, Muzungu… the cars travel so 
slowly due to the poor conditions of the road the children can easily keep up for short 
distances. Providing healthcare to areas so remote is the difference between life and 
death. Providing health educations that can keep them at home, more because many who 
live in rural areas are sustenance farmers, have little money and no means of 
transportation. 
A POE report is the culmination of the research that incorporates the events that 
took place before, during, and after the evaluation process. It is the instrument that feeds 
forward the accumulated data into the design world for future designers to review and 
use as necessary for future projects. The owners of the facility evaluate the report to 
improve the existing facility or continue the existing design practices in future facilities 
that were found to be beneficial in its original design. 
5.5  Future Research 
Future research should continue establishing a link between the built 
environment and how it contributes to healing through engagement of participants in 
health education programs. POE’s should feedforward its results to the stakeholders of 
this project and future projects around the world. POE’s help new building stakeholders 
incorporate desirable elements of the built environment that work in previous projects 
into new facilities and with the right information eliminate the unwanted elements that 
proved undesirable or failed to perform as originally thought.  
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The design of the healthcare facility and its inclusion of culturally appropriate 
composition is another area to research. Would there be a different impact if the local 
flavor or vernacular were added to the architectural design? Bringing in community 
members and seeking their advice should be paramount. The researcher was unable to 
determine if this step was taken in the planning stage of this facility. More acceptance of 
the facility may be accomplished if there was acceptance and buy-in from the community 
during the design stage and throughout the construction.  
This Ngeruka Health Center environment in this community offered many new 
concepts to the residents. The western design is one of them. A long-term study on the 
community and how the center has affected them may be another area of study worth 
researching. The remoteness of the population could mean that the new environment is 
overwhelming. Do all the residents visit the new health center? These questions should 
be asked and answered in another research study.  
How does this health center affect the feelings of the natural healers that are a 
part of the Rwandan culture? Is there animosity toward the health center? Was there an 
attempt to include the local healers in the operations of the facility? These questions 
were outside the scope of this study but are worth further investigation. 
This facility was greatly needed by the community it serves. Just being built in 
this location added to the health of the entire community. The healthcare statistics in 
Figures 4 and 5 prove it. Including healthcare education into the program was also of 
high importance. There seems to be ways to improve the facility that was not brought out 
in the research looking at it through a westerner’s eyes. The space, although much larger 
than what they were used to  was dark and impersonal. The furniture was uncomfortable 
and uninviting except maybe to the weary traveler that had to walk many miles to get 
there. Research into creating local architecture for what are needed using local materials 
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would be another area to consider that might improve some of the perceived 
shortcomings that were noted in this research. 
Further research into how health centers become wellness centers instead of 
places to treat the sick, that encourages education facilities to promote health and 
prevents opportunistic diseases from ever occurring or at least make them an exception 
and not the norm.  
Rwanda is not the only country that can benefit from this research. Every 
healthcare facility throughout the world has a duty to offer optimum healthcare to their 
patients and visitors. Designing the education spaces with the community in mind and 
their input could only improve the space. Using the spaces for other community related 
services when not engaged in education could help create a deeper connection with the 
community. The individual needs of communities may change but the overall need for 
proper healthcare and services do not. As Rwanda starts, meeting its basic needs as 
outlined in the Millennium Development Goals by the United Nations and Maslow’s 
Hierarchy of needs, requires more advanced solutions will be sought. 
5.6  Future Design Considerations 
Designing the education spaces to be more flexible with education in mind for multi-
purpose spaces for both staff and the community (patients and visitors) could be 
beneficial. Extending these methods used here to other healthcare education providers 
across the globe would enhance other facilities. Some future design considerations for 
the NHC are listed below. 
INFORMATION AND COMPUTER TECHNOLOGY (ICT) 
Investing in information and computer technology (ICT) in adaptable classroom 
designs (Fisher, 2005b, p. 161) (OECD, 2006, pp. 19-20) where students and staff can 
learn on their own or in-group environments is necessary to keep pace with the world 
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around them. It will aid in staff retention and keep the participants on top of the health 
related knowledge programs they need to learn. Having at least one of the rooms, set up 
for ICT function could also provide community space for meetings, education space for 
staff to keep up with their training and new medical procedures (OECD, 2006, p. 22) and 
even provide entertainment on off hours to aid in job satisfaction. 
RAINWATER HARVESTING 
Rainwater Harvesting (RWH) might be an option during the two rainy seasons. 
The water can be harvested for flushing toilets, washing clothes, watering gardens, and 
filtered to be used as drinking water. This can be accomplished with gutters, screens, 
downspouts and a cistern. 
WAITING/RECEPTION ROOM UPGRADE  
During the semi-structured interviews with the Executive Director of Rwanda 
Works, one of the comments mentioned was in regard to the Waiting Room/Reception 
area, which is also used as one of the education spaces for Hygiene. The Executive 
Director mentioned he wished he would have done it differently than how it was 
constructed at Ngeruka but did not elaborate other than it was wasted space. One of the 
main observations made in the space was the lack of windows and a cavernous 
atmosphere with undesirable acoustics.  
Adding a Mezzanine floor above the first floor may add some square footage and 
allow for additional waiting areas, education space, a children’s play space or even 
additional office space for the staff. A place for children to play without distracting other 
patients and visitors whether it is located on the Mezzanine or another location at the 
center would be beneficial for all. The space would not have an elevator so whatever 
might be desirable it must be utilized by ambulatory persons not requiring assistance or 
211 
a wheel chair. The following pictures and sketches are conceptual ideas for future 
renovations. 
Figure 57 is the revised first floorplan with a proposed stair leading up to the 
Mezzanine level. The Mezzanine floor (Figure 58) is shown with an opening that 
overlooks the floor below. This also aids in air circulation by leaving it open. A cross 
section is shown in Figure 59 to show there is ample room for a Mezzanine and the 
cavernous space becomes more inviting with the addition of the second level. This 
becomes more apparent in the photo’s that follow. 
 
 
Figure 57: Hygiene Education and Waiting Room First Floor 
 
HYGIENE EDUCATION/ 
WAITING ROOM 
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Figure 58: Mezzanine Floor 
 
 
Figure 59: Cross Section 
 
Photo Renderings were made of both levels here is a vision of what these spaces 
could look like. Additional lighting was added to account for the new floor. The 
Mezzanine Level shows a children’s activity space to help visualize. 
 
Open to below 
MEZZANINE LEVEL 
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Photo 25: Rendering of First Floor Hygiene/Waiting, facing east 
 
 
Photo 26: Rendering of First Floor Hygiene/Waiting, facing west 
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Photo 27: Rendering of Mezzanine, NW corner 
 
 
Photo 28: Rendering of Mezzanine, SE Corner 
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5.7  Lessons Learned 
The experience of working in Rwanda, learning its history and meeting some of 
its people has forever changed this researcher’s perspectives. These people have been 
through so much and have had to rebuild their country from its ashes. They are a proud 
and confident people. The ones I had the privilege to meet and interact with were always 
offering their help and assistance. Many of them have so little yet still offer whatever 
they can. This country is so used to foreigners, mostly in the form of NGOs coming in 
and trying to offer their help and solutions to solve the problems from an outside vantage 
point. Rwandans know what they need and are working very hard to achieve it. They are 
in a position to know what their needs are from a firsthand experience and now when 
NGOs come, the government of Rwanda tells them where assistance is needed. When 
conducting research the government determines if they will allow the research to be 
conducted. One of the first things they check for is if the research has anything to do with 
ethnicities. Ethnicity research is banned because no one in Rwanda is allowed to bring 
up the ethnicities that brought about the genocide in 1994. Every citizen of Rwanda is 
just that, a Rwandan, beyond that is a closed subject. Another delicate topic of research 
is anything to do with healthcare, which is discussed in detail at the end of this chapter. 
The lesson learned here is to conduct an exhaustive research on the requirements of the 
country you want to conduct research in before you leave the country. For Rwanda, 
about a three month lead time for research and submitting documentation is 
appropriate. 
This research probably would have gone smoother had a translator been more 
thoroughly trained on how not to interject his own words into the research. Another 
translator had been more thoroughly trained but had other commitments when 
permission to conduct the research at the facility was finally granted. 
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The ability to conduct a pilot study to make sure the questionnaires were better 
understood would have been advantageous. Time allotment and permits would have to 
be arranged beforehand. If two trips to Rwanda were not possible, a contact at the 
facility would also have to assist in handing out the instruments to the participants and 
more training would be required. Time would also have to be allotted for translating the 
questions and then translating the responses. After respondents completed the 
questionnaires, a one-on-one interview with a few of the participants could help to better 
understand and improve the questionnaires and derive more thick, rich meanings in the 
end. 
Conducting individual interviews after the questionnaires had been reviewed 
with participants to “enable a deep and rich view into the behaviors, reasoning, and 
lives” of the education, participants (Toolkit, H.C.D., 2008, p. 28) would have been 
extremely valuable. Using the participant’s responses to the questionnaire could be a 
valuable tool to base the interview on. Finding a neutral location where the participant 
would feel more at ease is important. It would be advantageous if the participant and 
interviewer spoke the same language but in the case of Ngeruka where the local people 
did not speak English this was not possible. Working with a translator would be an 
obstacle that would have to be worked out. 
This research consisted of conducting a POE and one of the first things a 
researcher looks for is the design intent of the facility. This information helps to guide 
the research to see if it was met and what were the successes and failures of the design. 
In this research, the design intent was not known and the information obtained here can 
be used for baseline data and to inform other research but the design intent can only be 
presumed. 
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A lesson in ethical thought came up when pondering the idea that because this 
facility was in Rwanda it was OK to be substandard and not up to the same standards 
found in many parts of the US. “Soft bigotry” as mentioned by Josh Ruxin (Ruxin, 2013, 
p. 122) can creep into research if left unchecked. The same standards should be expected 
across the globe, the difference is if changes can be provided in such remote locations. 
Efforts should be made to provide the same standards of care, universally. The health 
and welfare of the people is the first priority. A POE conducted to establish an aesthetic 
need is not as important but to establish that the built environment is providing healing 
space is.  
Flexibility of the space was found to be a tremendous aid with the ability to 
relocate seating whenever needed. Converting other spaces in the facility into education 
spaces instead of their originally designed function did bring comments from staff on 
whether those changes were appropriate. This is the case of the Maternity Waiting Room 
and Reception Room that was never realized and is now used as a meeting place for 
classes and for staff. 
Some of the spaces were cramped and tight. One of the spaces was not 
appropriate during bad weather situations perhaps putting up a temporary enclosure 
along the nonexistent outside walls might help. Malaria is a major concern in the 
country, using insect screens on the doors, windows and other openings should be 
considered as well. 
Using the teaching space for other community based teaching and staff related 
teaching opportunities could be a valuable tool. Provide computers with internet 
capabilities to allow staff the ability to learn about new trends in their profession and 
online education programs that may be available from the universities. Invite the 
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community to share the computer access and library that was originally designed, in 
plan, but was never made available. 
Provide water fountains and hand washing lavatories adjacent to the restrooms. 
Potable water is necessary for the patients, visitors and staff. 
Attendees and possibly some of the staff may have felt the researcher could have, in some 
way, been able to bring more funding to the facility…. On the other hand, brought 
retaliation on them for negative comments on the questionnaires. Even though a 
statement was given to, the participants about the anonymity of the questionnaire and 
they were under no obligation to participate if they did not want to. They were also told 
they could skip questions they did not want to answer. These factors could have 
influenced how the participant responded. 
The community had less than desirable healthcare facilities until the new health center 
was built and it is far better than anything they had access to in the past. It will take 
some time before the newness wears off and they find they have something to complain 
about. 
The inability to talk with a design team on this project was a limiting factor. Many 
attempts were made to find the people involved and aside from learning the architect 
had passed away, no one was able to provide the answers that were requested. To find 
the architects design intent was important but to know the countries design intent and 
needs of the community outweighed much of this concern. The ability of the built 
environment to heal a community is far more important. 
When discussing the POE with the persons involved in the design, the occupants, 
and any persons included in the project it is important to discuss the value of the POE. 
Their receptiveness toward looking for items that could be improved upon may be an 
unpopular subject. The importance of feedback and the intention of the study are not to 
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point out flaws but to improve future designs and correct existing problems if any are 
found. POEs also identify successes that should be repeated in future designs that were 
found to be desirable.  
5.8  Conducting Research in Rwanda 
Rwanda is a very strong and prideful country that has survived a genocide 
followed by the swarm of non-government organizations, charitable organizations, and 
religious associations all telling them they know how to help them and they know what is 
best for them. Everyone meant well but not all had good realizations. Some organizations 
came in and started up what must have seemed fantastic projects only to run out of 
money and leave their work unfinished and Rwandan hopes were dashed. Some groups 
came and built great projects with western supplies and they worked great but when they 
left and the projects started breaking down there were no replacement parts to make 
repairs. After the 1994 Genocide the Rwandan Government made great strides in 
eliminating the Hutu, Tutsi, and Twa ethnicity distinctions to try and bring lasting peace 
to their country and when some researchers came in and illegally tried to use DNA 
samples to test subjects to make such distinctions that could possibly erase what the 
government had worked so hard to eliminate they had to put their foot down.  
This is not to say that these failures represented here are examples of the 
majority. There are a great many successes that have come out of the projects in Rwanda 
such as the NHC but there are enough of the failures that Rwanda has had to take several 
steps to see that these situations are not repeated. Rwanda has put in place several 
safeguards (many of which can be found in this section) that people from outside of the 
country must follow before  entering with the intent to conduct research or even with the 
intent to form a non-government organization. The Rwandan Government may even 
suggest where they believe your best efforts are best served. During a meeting in 
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November of 2011 with the Minister of Health, Agnes Binagwaho, MD, M (Ped) and a 
group of ASU students the Honorable Minister made it clear where she believed our 
focus in healthcare delivery assistance should lie and the group investigated her 
recommendation, we found her suggestion quite accurate and in tremendous need of 
assistance. Many of the guidelines for conducting research in Rwanda come from the 
MOH especially when it comes to healthcare facilities, patients, and in some cases 
people.  
5.8.1  Recommended Documents to Review 
If you are considering research in Rwanda and not sure where to begin… the 
documents listed below give some insight on what you may need to know and where to 
start. This way you do not go into the country misinformed or ill advised. Many of the 
organizations listed here are very willing to assist in making sure you get off on the right 
foot. This is not meant to be a complete list but it was appropriate for the scope of this 
research study and even a little beyond due to the direction this research was driven. 
1. Republic of Rwanda National Ethics Committee (RNEC) Standard Operating 
Procedures found at 
http://www.rnecrwanda.org/images/downloads/standard_Operating_procedures
_SOPs.pdf 
If your research is noninvasive and has nothing to do with healthcare facilities or 
healthcare, patients or people, hopefully you can avoid this step as it is time consuming 
and quite lengthy.  
This research project was initially filed with the RNEC and later removed from 
their cue when it was determined that the initial period could not be met and the 
schedule was being pushed out for at least a month from the date of arrival in Rwanda. 
Since the research was noninvasive and more aesthetic in nature, alternate avenues were 
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sought out for the research permitting process that would facilitate a more aggressive 
schedule. The original proposed ten-day schedule was actually pushed out to four weeks. 
2. Republic of Rwanda Guidelines for Researchers Intending to Do Health Research 
in Rwanda found at: 
http://www.moh.gov.rw/fileadmin/templates/Docs/Researchers-Guidelines.pdf 
Any research dealing with healthcare or patients must go through the MOH but if 
it is noninvasive and does not deal with patient’s health, it can go through less time 
consuming protocols. The Rwanda Biomedical Center (RBC) along with the National 
Health Research Committee (NHRC) has a protocol that can be used for noninvasive 
research, which is how the research contained herein was conducted. See Appendix V.  
3. Rules and Regulations for Research Activities in Rwanda found at: 
http://www.mineduc.gov.rw/IMG/pdf/Research_Rules_and_Regulations.pdf  
4. Institutions Proposed for Research Affiliation Purposes in Rwanda 
Provided by MINEDUC and RNEC and Found in Appendix H. 
5. Application for Authority to conduct Research in Rwanda (Appendix J) found at 
http://www.mineduc.gov.rw/IMG/pdf/Research_Authority_Aplication_Form.pdf.  
Permission was also granted by MINEDUC (Appendices K and L) to conduct this 
research but the permission was not obtained until the end of the research itself and 
after permission from RBC had already been granted. At the time, it was unsure /when 
permission was going to be granted at all so several avenues were sought and many 
people were kind enough to try to find a way to solve the dilemma of getting the research 
accomplished in the fourth week of attempts. An affiliation letter from the list provided 
by MINEDUC is required to conduct research and after meeting with the Director of the 
School of Public Health, Prof. Jean Baptiste Kakoma and the acting Director of Research, 
Dr. Aline Umubyey an affiliation was granted and a letter was written (Appendix M) but 
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this meeting made a wicked turn. The fact the research that was to take place occurred 
within a healthcare facility sparked a delicate conversation. The research itself had to do 
with the built environment of a healthcare facility and was noninvasive but it did in fact 
take place in a “healthcare facility”. The questionnaires regarding aesthetics and feelings 
about the architecture were now to be reviewed by the Rwandan Biomedical Review 
Board (RBC). There was no getting around it. Instead of getting a permit from 
MINEDUC, it now had to come from RBC. Now the agencies do not talk to one another 
but the feeling seems to be that anything to do with the MOH takes precedence and the 
RBC works under the guidance of the MOH. This is not wrong and in the US under the 
guidelines of the IRB, it would be the same way.  The affiliation letter was also required 
by the RBC to obtain permission from them as well so that time was not wasted. A 
personal letter and a letter from Arizona State University (ASU) (Appendix I) was 
required by MINEDUC as part of the application process.  
6. National Health Research Committee (NHRC) Operational Guidelines found at 
http://www.moh.gov.rw/fileadmin/templates/Docs/NHRC-operational-
guidelines.pdf .  
This was part of the RBC guidelines, which was a required protocol. 
7. NHRC Guidelines Application Form found at 
https://docs.google.com/spreadsheet/viewform?formkey=dDJldnZTZWMzSDZqT
U01RE12OC16V1E6MQ .  
After initially completing the protocols required by the RNEC as mentioned 
above in point number one and completing the required ASU/IRB paperwork (Appendix 
B) it was simple to cut and paste the information into this form. The financial 
information had to be calculated separately but was not difficult. It is required that you 
immediately pay your fee and show proof of payment before the RBC will schedule your 
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presentation. A copy of proof of payment is on the last page of Appendix G. You will have 
to contact RBC for banking and account information.  
This form (Appendix X) is designed to submit the summary of your proposal to 
the Rwanda National Research Committee for the scientific review of your study. The 
form will help better follow up of your research proposal and quick reply. Additionally, 
you will attach the full proposal (Appendix G) including Questionnaires and Curriculum 
Vitae’s of Investigators. You are asked also to prepare a ten-minute Power Point 
presentation (Appendix F) that you will present to the reviewers at a date that will be 
communicated to you. 
Referring to Article sixteen of the National Health Research Committee  
Guidelines, the scientific clearance fee will be charged as follows: 
1. Foreign Researchers: $300/proposal 
2. Researchers from Rwandan institutions or local collaborators: $100/ proposal. 
3. Rwandan students shall not be charged any fee. You could possibly team up 
with a Rwandan student to have the fee waived but that is something you 
would have to work out well in advance. 
For any additional question, please e-mail to rwanda.nhrc@gmail.com 
The RBC stated to obtain the permit and conduct research a Rwandan citizen had 
to be listed as a co-investigator on the project, preferably one from the place where the 
project was being conducted. To comply as required an acknowledgement on page iii 
with Janvier Hakizimana, Titulaire (person in charge) of the NHC was made. You will 
need to obtain Curriculum Vitae of the person you are proposing as your Co-Investigator 
to submit to the RBC. 
 
 
224 
5.8.2  Needed Documents 
These documents should be in both electronic and paper format: 
• A Letter from your professor on University Letterhead requesting 
affiliation to the organization you have selected 
• Curriculum Vitae for yourself and one for an in-country Co-Investigator if 
required by reviewing agency 
• Questionnaires Translated to French and Kinyarwanda 
• IRB Approval Documents 
• IRB Translation Certificate form found on the ASU website under: 
http://researchintegrity.asu.edu/humans/forms. This must be signed 
upon initial translation when questionnaires are created and upon final 
translation by a second party conducting the final translation when 
questionnaires are completed and answered. 
• IRB Informed Consent Translated French and Kinyarwanda. Start at the 
ASU website: http://researchintegrity.asu.edu/humans/informed  
• IRB Cover Letter/Information Letter Translated French and Kinyarwanda 
• Student identification, passport. All of your Institutional Review Board 
Documentation and CITI exam records 
• Valid passport 
• Record of payment for fees 
• A Memo of Understanding (MOU) from your university for an affiliation 
is required from some universities in Rwanda for joint research projects 
that are something that must be worked out well in advance and probably 
should start at the instructor level or above  
• Vaccination record (not for your research but to get back into the country) 
225 
5.8.3  Possible Contacts  
Note that these contacts were used for this research and most likely will not be 
applicable to all future research but are listed for possible future contacts. Do not disturb 
them without setting up appointments first. 
 Kigali Health Institute (KHI) 
Dr. Chantal Kabagabo, Acting Rector and Vice Rector in charge of Academic 
Affairs and Research + 250 0788304109 kabagabo_chantal@yahoo.com  
 
Benoite Umubyeyi, Acting Dean of the Faculty of Nursing Sciences 
+0788665845 bumubyeyi@khi.ac.rw   
 
Ministry of Education (MINEDUC) 
Hon. Dr. Vincent Biruta, Minister of Education 
info@mineduc.gov.rw  
 
Remy Twiringiyimana, Director of Research and Development Unit 
Directorate General, Science Technology and Research 
+250 785368130 remytw2000@yahoo.fr & 
twiringiyimana@mineduc.gov.rw 
 
Hilda Murangira, Coordinator for Science, Technology & Research 
Partnerships +078 8857534 murangira@mineduc.gov.rw  &                                     
hildamura@yahoo.com  
 
Ministry of Health (MOH) 
Agnes Binagwaho, MD, M (Ped), Minister of Health, +250 577458 
info@moh.gov.rw  
 
National University of Rwanda (NUR), School of Public Health 
Prof. Jean Baptiste Kakoma, Director +078 8303791 
 jkakoma@nursph.org  
 
Dr. Aline Umubyey, Acting Director of Research +078 8412644 
aumubyey@nursph.org  
 
Rwanda Biomedical Center (RBC) 
Dr. Leon Mutesa, Head of Medical Research Center Division 
 +o78 8451013 lmutesa@nur.ac.rw  
 
Dr. Vincent Mutabazi, Director of Research Grant Unit +078 8410827 
Vincent.mutabazi@rbc.gov.rw  
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Rwanda Development Board (RDB)  
Mr. Patrick Nyirishema, Head, Information Technology +250 252580388 
patrick.nyirishema@rdb.rw  
 
Rwanda National Ethics Committee (RNEC) 
Mrs. Valentine Ingabire, Administrator +250 25255107884 
 valingabire@yahoo.com  
 
5.8.4  In-Country Needs 
Money: Before you leave the US! Do not bring any bills smaller than a $20 or 
older than 2006 for exchange. Make sure the bills are in good condition with no tears or 
writing on them or they may be refused. You do not need to bring Rwandan Francs the 
exchange rates are better in the country. However, you need to know the newer the bill 
and even the larger the denomination the better the exchange rate… up to the maximum 
they advertise. Try to go to your bank ahead of time and get money in pristine condition 
for better exchange rates. There are several foreign exchange places to exchange US 
money for Rwandan Francs and some places offer better rates than others. Your hotel 
can help you find a place or just look for the many signs all over the city of Kigali. 
Accommodations: Bethany Guesthouse located in Kigali was very reasonable 
(modest) and had a complimentary breakfast in the morning with intermittent Wi-Fi, 
mosquito netting, and the plumbing only went out once. There is a children’s church 
choir that practices every so often and it makes for enjoyable evenings and mornings 
considering there are no TV’s. It is close to other restaurants and establishments. 
Transportation: Motorcycle taxis (called “motos”) are one of the cheapest modes 
of transportation and fastest ways to get around but not recommended for long 
distances. Taxis are easy to find but the prices fluctuate. You can get the drivers phone 
number if you like him and get him to pick you up on a routine basis and he will wait for 
you if you make arrangements. Public transportation is also available if you are up for it.  
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Renting a car and a driver for long treks is your best option but decide the price ahead of 
time.  
Translator: Finding one that speaks English, Kinyarwanda and French is your 
best bet depending on your demographic. The national language is now English and they 
are teaching it in the schools but the older people have not been formally taught English. 
The Universities are teaching English as well but for a long time French was the national 
language so there is a language gap for many. Kinyarwanda is the traditional language of 
the country and in the more rural areas the only language spoken and perhaps mixed in 
with Swahili (or Kiswahili) and French… even Congolese depending where you are. The 
questionnaires for this for this research were translated into French, Kinyarwanda, along 
with English. Many of the staff liked looking at the English but preferred using the 
French and some Kinyarwanda. The community members, visitors and participants 
primarily wanted the Kinyarwanda questionnaires’ and even some of them could not 
read so the questionnaires were read to them. 
Wi-Fi Hotspots: Can be at your accommodation but are not dependable due to 
frequent power outages… they happen everywhere. Coffee shops (Bourbon Coffee is 
popular) frequented by tourists or as the locals call white people in Rwanda “Muzungus” 
or “Mzungus” (which I am sure is no longer a derogatory term but tends to bring a smile 
to everyone’s face when we use it) usually have Wi-Fi access. You can also use your 
cellphone sim card (if it is an in-country cellphone)and plug it into your laptop for access 
or purchase a Wi-Fi external drive and load minutes on it just as you would your prepaid 
cellphone. They are sold at the shopping malls where you also buy the minutes for your 
cellphones. 
Cellphone: Everyone in Rwanda seems to use prepaid cellphones. Purchase or 
borrow a cellphone for use inside the country they are not too expensive and worth not 
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having the frustration of not having one. There does not seem to be any landlines so do 
not count on finding any. MTN and Tigo were the two big telephone companies that 
seemed to have the market during this research project and people seemed to carry 
phones for each service provider (or a sim card for each) because if you used one phone 
to call someone with the other service provider your minutes evaporated at an alarming 
rate. The first three numbers of the phone number indicate what service provider you are 
calling if they are different from yours it is a good possibility they are the competition. 
Buy minutes from local vendors but have them scratch off the protective strip there are 
many forgeries out there or resold used ones sold as new (if they are forgeries the 
number scratches off). 
Food and Water: Stick with bottled water and you should not have any problems. 
Most of the food is cooked and well prepared. Eat at your own risk and make sure you 
have your Cipro (used to treat bacterial infections) with you. Only one incident to report 
and it was not serious.  One month of eating in many establishments and homes and 
enjoying the food thoroughly was worth it. Try the African Tea. 
Smart Traveler Enrollment Program: Contact your Embassy… Some conflicts 
still occur in and around Rwanda, let them know you are there and where you are staying 
and a phone number where you can be reached.  Sign up for the Smart Traveler 
Enrollment Program (STEP) https://step.state.gov/step/.  
Culture: Take a break from your research and spend a day as a tourist. Learn 
about the people and the country. See some of the arts and crafts that can be found at 
some of the open markets. Visit the Genocide Museum in Kigali; it has much history to 
be learned. The Gorillas in the Mist (1988), the book written by Dian Fossey about the 
Gorillas in the Virunga Mountains at the north end of the country… the descendants of 
those gorillas are still there. Although it is probably one of the most expensive tourist 
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treks in Rwanda ($500) it is probably the only time you will ever be able to say you 
walked with gorillas in their natural habitat. 
     
Photo 29: Gorilla at Volcano National Park      Photo 30: Rwanda’s Terraced Landscape 
5.8.5  Packing Suggestions 
Pack everything you need in your carry-on with the extras in your checked bags. 
If necessary, you can make copies of any documents in Kigali, Rwanda. Have at least one 
copy of all of your documents in your carry on and a backup on your thumb drive. Bags 
get lost and it would be a very wasted trip if your papers did not make it. That being said 
making copies in Rwanda is a little cheaper than making copies in the US… do you really 
want to hand carry all that paperwork? Unless you do not have the time or cannot send 
someone to make the copies, it is really a quite simple solution if you happen to be 
staying in the city of Kigali. If you are staying in a more rural community then that might 
not be an option. 
Have one set of presentation clothes and one set of field clothes in your carry-on. 
Keep all your field equipment e.g. cameras, audio devices, measuring tapes, meters, etc. 
that you cannot easily duplicate in country in your carry-on. 
Bring healthy snack bars to nibble on throughout the day if you are going to be in 
the field. Lunch was not a meal often served outside of the main city. 
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5.8.6  Points of Encouragement 
Be patient; be prepared to add extra review time and waiting time to your study 
for your presentation and approvals. Be humble and thankful to your host country. They 
can say no. Start with the mindset that your research is valid and it is not impossible. I 
hope that you have done your homework and you have done all your research in the USA 
before embarking on your trek into Rwanda. Even after you file your intended research, 
you will find some (RNEC) agencies only meet one day a month to schedule 
presentations, which could push back your schedule thirty days. Start reviewing these 
documents at least three months in advance for many of them has long lead times. … At 
the very least (according to the RNEC) it takes three business weeks (Monday through 
Friday). Most of the agencies will except electronic filing but confirm with them to make 
sure paper filing is not required. If you explain your situation they may make exceptions, 
if not, you may have to get the name and address of a company in Rwanda to reproduce 
the documents for you. It can be done.  
Once they have the files, expect a review period before you get a response. This is 
typical anywhere so do not expect it to be different in Rwanda.  
A formal presentation was required at both the RNEC and the RBC where 
attendance was required followed by another review period that was not too long. If it is 
a simple presentation it is possible but not guaranteed you could get your answer the 
same day of the presentation.  
Good news comes when you pick up your official stamped authorization to 
conduct research. The first one may be conditional pending (Appendix D) filing 
additional paperwork and a final one after all paperwork is submitted (Appendix F). 
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5.9  Conclusions 
The people of the remote areas of the Bugesera District in Rwanda have limited 
access to healthcare. Some of them have to travel on foot for up to twelve miles on dirt 
trails and up and down hilly terrain before they reach their closest facility. The Ngeruka 
Health Center is one of those distant resources available in rural Rwanda. The facilities 
are understaffed and undersupplied for the large populations that depend on them. 
Ngeruka alone has over 27,000 inhabitants. 
Many of the people in these areas are unfamiliar with or under-educated on 
disease prevention and how to use proper hygiene partially due to their inability to have 
readily available, potable water. Malnutrition is a problem because knowledge of the 
proper diet and access to nutritional foods is also a problem. Eighty-five percent of 
Rwandans live on the periphery of the country; nutrition education becomes a much 
needed aid for these people. 
Education becomes the savior in many of the health problems that arise in this 
region. Providing knowledge in how to prevent disease and illness before it becomes a 
problem requiring hospitalization is one of the solutions that are desperately needed in 
Rwanda. According to Maslow (1943), satisfying our basic needs motivates us to move 
forward and make advancements in our lives. Rwandans in rural Rwanda are still 
struggling to meet these needs. 
The healthcare facility in Ngeruka, Rwanda was the driver of this research and 
the catalyst that helped to formulate the research questions for this study. The health 
center provides education that can help fulfill the community’s needs by teaching how to 
prevent illnesses and disease and how to know what foods will keep them strong and to 
properly prepare them to keep them free from food-borne illnesses. Education is of 
utmost importance and the built environment (where it is taught) also has to meet these 
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needs. The environment, as a healing space that encourages participation and 
engagement, will have the best effect on the participants.  
While conducting the research in Ngeruka with the research questions in mind it 
became obvious that the participants were engaged and eager to learn in the health 
center environment. Their body language and satisfaction with the facility was 
overwhelmingly supportive. This aspect of the research could be measured and 
documented but the biggest test should come later when the health center no longer 
treats people for preventable illnesses. The people, with proper education will be able to 
treat and care for themselves at home quicker and without traveling or burdening the 
healthcare system. Statistical data should bear that out as preventable illnesses are seen 
less and less at the facility. 
The Conceptual Framework shown in Figure 2 proved to be quite accurate. It is 
still in motion and the built environment as the nucleus is improving health daily. The 
participants of the health programs expand along with their health. Health of the 
community will help it grow and thrive. The framework of the built environment starts 
the participant on a journey to health by contributing to healing and education. The 
participant learns to use preventative and promotional healthcare techniques that had 
previously required hospital or healthcare treatment. This education is shared with the 
family and community members and reduces further burden on healthcare facilities. 
Confirming the research question that education space within the built 
environment engages participants and contributes to healing is answered partially. The 
overabundance of positive answers and the lack of negative responses could be 
somewhat attributed to the newness of the facility and the grandness of what the 
community had experienced in the past (see Photo’s 1 and 7 for comparison). The 
vastness of the space as you enter the main doors into the reception area is like entering 
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a cathedral and may instill a desire for the community to join the class sessions on a 
returning basis, much like members of a church. This phenomenon would be a topic for 
further research.  
Questioning the design intent of the facility and whether it was met can be 
answered partially with a question… Does naming the space an “education space” 
constitute intent? Not all the spaces were specifically labeled as such but there is 
evidence that the intent was there. Education is being taught and overflowing capacities 
from the community are returning for more. Noted in the research; participants have 
experienced several programs and intend to return for more.  
In the not too distant future, Rwanda will overcome the effects of its tumultuous 
history and its current health problems stated in this research. The statistics over the 
years are already showing steady improvements in many areas and with education 
included in this scenario there is no foreseeable reason they will not continue to improve. 
Designing facilities to create engagement and participation will add greatly to these 
improvements. As more research is conducted on, the design of the facility and how it 
encourages engagement in educational programs the built environment will improve. 
This process is iterative and continually adding to the body of knowledge so that design 
is always improving.  
5.9.1  Conclusion Aside 
While conducting the research it became obvious, there were links between many 
facets of the POE. Figure 60 is a kind of word doodle that visually links many words 
together but at the same time accurately shows their interconnectedness. This figure was 
created as the research project began and included the areas the research intended to 
focus on.  
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Figure 60: Interconnectedness 
The next figure (Figure 61) is a word cloud that was created using an application 
(http://worditout.com/) that took all the words out of this research and arranged them 
by size (larger font meant the word occurred more frequently) in order of frequency 
within the document and randomly arranged them within the cloud. This word cloud 
summarizes the recurrent words in the thesis. It was interesting to note that this word 
cloud completed at the end of the work mirrored some of the early stage conceptions that 
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were being thought out at this projects conception. It is obvious that Education and 
Health were the frontrunners in this process. 
  
Figure 61: Word Cloud   
236 
REFERENCES 
Abend, A., Ornstein, S. W., Baltas, E., de la Garza, J., Watson, C., Lange, K., & von 
Ahlefeld, H. (2006). Evaluating Quality in Educational Facilities (No. 2006/1). 
OECD Publishing. Retrieved from http://dx.doi.org/10.1787/530661814151. 
 
Acheson, R. M. (1978). The definition and identification of need for health care [sic]. 
Journal of Epidemiology and Community Health, 32(1), 10-15. Retrieved from 
http://jech.bmj.com/content/32/1/10.full.pdf.   
 
Acoustical Society of America (ASA). (2009). Acoustical Performance Criteria, Design 
Requirements and Guidelines for Schools. 
 
Adekunle, J. (2007). Culture and customs of Rwanda. Westport, CT: Greenwood 
Publishing Group. 
 
Agency for Healthcare Research and Quality. (2007). Program Brief: Health Literacy. 
Retrieved from http://www.ahrq.gov/research/healthlit.pdf. 
 
Ander, G. (2012). Daylighting. National Institute of Building Sciences (NIBS). Whole 
Building Design Guide (WBDG). Retrieved from 
www.wbdg.org/resources/daylighting.php?r=promote_health. 
 
Anderson, L., & Rothstein, P. (2004). Creativity and innovation: Consumer research and 
scenario building. Adv Consum Res, 31, 747-752. Retrieved from 
http://www.acrwebsite.org/volumes/v31/acr_vol31_203.pdf. 
 
ASHRAE. (2010a). ANSI/ASHRAE Standard 55-2010: Thermal Environmental 
Conditions for Human Occupancy. Atlanta, GA: American Society of Heating, 
Refrigeration and Air-Conditioning Engineers, Inc. 
 
ASHRAE. (2010b). ANSI/ASHRAE Standard 62.1-2010: Ventilation for Acceptable 
Indoor Air Quality. Atlanta, GA: American Society of Heating, Refrigerating and 
Air-Conditioning Engineers, Inc. 
 
Babbie, E. (2001). The Practice of Social Research: 9th Edition. Belmont, CA: 
Wadsworth. 
 
Baker, L. (2012). A History of School Design and Its Indoor Environmental Standards, 
1900 to Today. National Clearinghouse for Educational Facilities, Washington, 
DC.  Retrieved from http://www.ncef.org/pubs/greenschoolshistory.pdf. 
 
Barr, C. (2013) Preparing Community Health Centers for Effective Design 
Development. Healthcare Design. October 8, 2013. Vendome Group. Retrieved 
from http://www.healthcaredesignmagazine.com/print/article/preparing-
community-health-centers-effective-design-development.   
 
 
 
237 
Battisto, D., and Franqui, D. (2013). Linking Programming, Design and Post Occupancy 
Evaluation: A Primary Care Clinic Case Study. Retrieved from 
http://www.brikbase.org/sites/default/files/ARCC2013_UNCC_Conference_Proc
eedings_379.pdf. 
 
Binagwaho, A. (2014) Chapter 17: Twenty years of improving access to healthcare in 
Rwanda. In Omaswa, F., and Crisp, N. (Eds), African health leaders: making 
change and claiming the future (pp. 235–248). Oxford University Press, Oxford. 
 
Binagwaho, A. et al. (2014). African health leaders: claiming the future. The Lancet, 
385(9983), 2134-2135.  
 
Bingler, S., Quinn, L., & Sullivan, K. (2003). Schools as centers of community: A citizen's 
guide for planning and design. National Clearinghouse for Educational Facilities, 
Washington, DC. Retrieved from http://www.ncef.org/pubs/scc_publication.pdf. 
 
Bligh, B. & Pearshouse, I. (2011) Chapter 1 Doing learning space evaluations. In 
Boddington, A. & Boys, J. (Eds), Re-Shaping Learning: A Critical Reader-The 
Future of Learning Spaces in Post-Compulsory Education. (pp. 3-18). Rotterdam: 
Sense Publishers. 
 
Boddington, A. & Boys, J. (2011). Re-Shaping Learning: A Critical Reader-The Future 
of Learning Spaces in Post-Compulsory Education. Rotterdam: Sense Publishers. 
 
Bordass, B., & Leaman, A. (2005a). Making feedback and post-occupancy evaluation 
routine 1: A portfolio of feedback techniques. Building Research & Information, 
33(4), 347-352.  
 
Bordass, B., & Leaman, A. (2005b). Making feedback and post-occupancy evaluation 
routine 3: Case studies of the use of techniques in the feedback portfolio. Building 
Research & Information, 33(4), 361-375.  
 
Bosch, S. J., Edelstein, E., Cama, R., & Malkin, J. (2012) The Application of Color in 
Healthcare Settings. The Center for Health Design. Retrieved from 
http://www.ki.com/pdfs/Color_in_Healthcare_Settings_Paper.pdf.  
 
Briggs, P., Booth, J. (2009). Rwanda, the Bradt Travel Guide, Fourth Edition. Guilford, 
Connecticut: The Globe Pequot Press, Inc.   
 
Brophy, J. E. (1979). Teacher behavior and its effects. Journal of Educational 
Psychology, 71(6), 733-750. 
 
Cama, R. (2009). Evidence-Based Healthcare Design. Hoboken New Jersey: John Wiley 
and Sons Inc.  
 
Camillus, J. C. (2008). Strategy as a wicked problem. Harvard business review, 86(5), 
98-101. Retrieved from http://www.cihm.leeds.ac.uk/new/wp-
content/uploads/2011/04/Camillus2008_wickedproblem.pdf.  
 
238 
Cash, C. S. (1993). Building condition and student achievement and behavior 
(Unpublished doctoral dissertation). Virginia Polytechnic Institute and State 
University, Blacksburg, VA. 
 
Central Intelligence Agency – World Factbook. Retrieved from 
https://www.cia.gov/library/publications/the-world-factbook/geos//rw.html  
 
Charmaz, K. (2014). Constructing grounded theory. London, England: Sage Publications 
Ltd. 
 
Chong, G. H., Brandt, R., & Martin, W. M. (2010). Design informed: driving innovation 
with evidence-based design. Hoboken, New Jersey: John Wiley & Sons.  
 
Claeson, M., Griffin, C., Johnston, T. A., McLachlan, A., Soucat, A., Wagstaff, A., & 
Yazbeck, A. (2001). Poverty reduction and the health sector. Poverty Reduction 
Strategy Sourcebook. Retrieved from 
http://siteresources.worldbank.org/HEALTHNUTRITIONANDPOPULATION/Res
ources/281627-1095698140167/Claeson-PovertyReduction-whole.pdf. 
 
de Dear, R. J., & Brager, G. S. (2002). Thermal comfort in naturally ventilated buildings: 
revisions to ASHRAE Standard 55. Energy and buildings, 34(6), 549-561. 
 
Dent, A. I. (2009). Chapter 6 Evidence in the Design of Learning Environments. 
Evidence-based design for multiple building types. (pp. 93-120). Hoboken, NJ: 
John Wiley & Sons.  
 
Dijkstra, K., Pieterse, M., & Pruyn, A. (2006). Physical environmental stimuli that turn 
healthcare facilities into healing environments through psychologically mediated 
effects: systematic review. Journal of advanced nursing, 56(2), 166-181.  
 
Durmisevic, S., & Ciftcioglu, Ö. (2010). Knowledge modeling tool for evidence-based 
design. Health Environments Research & Design Journal (HERD), 3(3). 
 
Dussault, G., Codjia, L., Kantengwga, K., & Tulenko, K. (2008). Assessing the capacity to 
produce health personnel in Rwanda. Leadership in Health Services, 21(4), 290-
306. Retrieved from http://dx.doi.org/10.1108/17511870810910092. 
 
Easterly, W. (2006). The white man's burden: Why the west's efforts to aid the rest have 
done so much ill and so little good. New York: Penguin Press.  
 
Energy Star Building Manual. (2006). Chapter 10. Facility Type: K–12 Schools. Retrieved 
11/02/2012 from 
http://www.energystar.gov/index.cfm?c=business.EPA_BUM_CH10_Schools#SS
_10_3_2. 
 
Facility Guidelines Institute. (2010). Guidelines for design and construction of health 
care [sic] facilities. Chicago, IL: American Society for Healthcare Engineering. 
 
239 
Fielding, R. 2006. Best Practice in Action: Six Essential Elements that Define 
Educational Facility Design. CEFPI Planner December 2006. Retrieved from 
http://www.designshare.com/images/SixEssentialElementsIllustrated.pdf.  
 
Fisher, K. (2005a). Linking pedagogy and space. Melbourne, Victoria, Australia: 
Department of Education and Training. Retrieved from 
https://www.eduweb.vic.gov.au/edulibrary/public/assetman/bf/Linking_Pedagog
y_and_Space.pdf.  
 
Fisher, K. (2005b). Research into identifying effective learning environments. 
Evaluating quality in educational facilities, 9. Retrieved from 
http://www.oecd.org/education/innovation-
education/centreforeffectivelearningenvironmentscele/37905387.pdf. 
 
Fredricks, J. A., Blumenfeld, P. C., & Paris, A. H. (2004). School engagement: Potential 
of the concept, state of the evidence. Review of educational research, 74(1), 59-
109. 
 
Friberg, I. K., Kinney, M. V., Lawn, J. E., Kerber, K. J., Odubanjo, M. O., Bergh, A. M., ... 
& Black, R. E. (2010). Sub-Saharan Africa's mothers, newborns, and children: how 
many lives could be saved with targeted health interventions? PLoS medicine, 7(6), 
e1000295. Retrieved from 
www.plosmedicine.org/article/info:doi/10.../journal.pmed.1000295. 
 
Furlong, M. J., & Christenson, S. L. (2008). Engaging students at school and with 
learning: A relevant construct for all students. Psychology in the Schools, 45(5), 
365-368. 
 
Gee, L. (2006). Chapter 10: Human-Centered Design Guidelines. In Oblinger, D. (Ed.), 
Learning spaces (Vol. 2). (pp. 10.1-10.13). Washington, DC: Educause. Retrieved 
from http://net.educause.edu/ir/library/pdf/PUB7102.pdf. 
 
Geertz, C. (1973). Chapter 1: Thick Description: Toward an interpretive theory of Culture. 
(pp. 3-30).In The interpretation of cultures: Selected essays (Vol. 5019). New 
York: Basic Books. 
 
George, G., Erwin, T., & Barnes, B. (2009). Learning Spaces as a Strategic Priority. 
Educause Quarterly, 32(1). Retrieved from 
http://www.educause.edu/EDUCAUSE+Quarterly/EDUCAUSEQuarterlyMagazine
Volum/LearningSpacesasaStrategicPrio/163856.  
 
Glaser, B. G., & Strauss, A. L. (1967). The discovery of grounded theory: Strategies for 
qualitative research. New York: Aldine De Gruyer. 
 
Graetz, K. A. (2006). Chapter 6: The Psychology of Learning Environments. In Oblinger, 
D. (Ed.), Learning spaces (Vol. 2). (pp. 6.1-6.14). Washington, DC: Educause. 
Retrieved from http://net.educause.edu/ir/library/pdf/PUB7102.pdf. 
 
 
240 
Grummon, P. T. (2009). Best practices in learning space design: Engaging users. 
Educause Quarterly, 32(1). Retrieved from 
http://www.educause.edu/ero/article/best-practices-learning-space-design-
engaging-users.  
 
Hadjri, K., & Crozier, C. (2009). Post-occupancy evaluation: purpose, benefits and 
barriers. Facilities, 27(1/2), 21-33. 
 
Hamilton, D. K., & Watkins, D. H. (2009). Evidence-based design for multiple building 
types. Hoboken, NJ: John Wiley & Sons.  
 
Hamilton, D. K. (2013). Rigor and research in healthcare design, A decade of advocacy. 
Healthcare Design. Herman Miller Healthcare. 
 
Harris P.B., McBride G., Ross C. & Curtis L. (2002) A place to heal: environmental 
sources of satisfaction among hospital patients. Journal of Applied Social 
Psychology 32, 1276–1299. 
 
Health Sector Policy, Government of Rwanda (PDF) (February 2005). Retrieved from 
http://www.eac.int/health/index.php?option=com_docman&task=doc_download
&gid=2&Itemid=47.  
 
Heerwagen, J. (2007). Psychosocial value of space. Whole Building Design Guide, 20. 
 
Helman, C. (2011, December). The World's Happiest (And Saddest) Countries. Forbes 
265. Retrieved from 
http://www.forbes.com/sites/christopherhelman/2011/12/07/the-worlds-
happiest-and-saddest-countries/.   
 
Heschong, L., Wright, R. L., & Okura, S. (2002). Daylighting impacts on human 
performance in school. Journal of the Illuminating Engineering Society, 31(2), 
101-114. 
 
Herman Miller Inc., (2009).  Adaptable Spaces and Their Impact on Learning. Herman 
Miller Research Summary. Retrieved from 
http://www.hermanmiller.com/MarketFacingTech/hmc/research/research_sum
maries/assets/wp_Adaptable_Spaces.pdf. 
 
Holmes, D. (2010). Rwanda: an injection of hope. The Lancet, 376(9745), 945-946. 
Retrieved from 
http://download.thelancet.com/pdfs/journals/lancet/PIIS0140673610614365.pdf.  
 
Horsburgh Jr, C. R. (1995). Healing by design. The New England Journal of Medicine, 
333(11), 735.  
 
Human Resources for Health Country Profile RWANDA Africa Health Workforce 
Observatory (AHWO) (March 2009). Retrieved from 
http://faculty.mu.edu.sa/public/uploads/1360245378.3118human%20resource80.
pdf. 
 
241 
Hunley, S. & Schaller, M. (2006). Chapter 13: Assessing Learning Spaces. In Oblinger, D. 
(Ed.), Learning spaces (Vol. 2). (pp. 13.1-13.11). Washington, DC: Educause. 
Retrieved from http://net.educause.edu/ir/library/pdf/PUB7102.pdf. 
 
Innovation Policy A Guide for Developing Countries (2010). The World Bank. Retrieved 
20 November 2011 from http://www.scribd.com/doc/32514480/Innovation-
Policy-A-Guide-for-Developing-Countries.  
 
International Code Consortium. ICC IBC (2012). International Building Code. Second 
Printing. International Code Council. Retrieved from 
http://archive.org/details/gov.law.icc.ibc.2012. 
 
Julliard, K., Klimenko, E., & Jacob, M. S. (2006). Definitions of health among healthcare 
providers. Nursing science quarterly, 19(3), 265-271.  
 
Kaiser, L. (1997). Sickness & sacrifice. Interview by Hobart Swan. Hospitals & health 
networks/AHA, 71(6), 32-32. 
 
Kaiser Permanente (2012) Walk for your health. Free. Easy. Flexible. Retrieved from 
www.kaiserpermanente.org/pathtofitness.  
 
Kawulich, B. B. (2005). Participant observation as a data collection method. Forum: 
Qualitative Social Research. 6(2). 
 
Kent, R. (2011). Conservation in Rwanda. Context, 120, 23. 
 
Kopec, D. (2012). Environmental Psychology for Design, 2nd Ed. New York: Bloomsbury 
Publishing Plc. 
 
Kreitzer, M. J. (2009). What Impact Does the Environment Have on Us? Taking Charge 
of Your Health. Retrieved from http://takingcharge.csh.umn.edu/print/310. 
 
Leung, M. Y., & Fung, I. (2005). Enhancement of classroom facilities of primary schools 
and its impact on learning behaviors of students. Facilities, 23(13/14), 585-594. 
 
Lock, S. (2011) Deliveries at a rural district hospital in Rwanda.  Retrieved from 
http://www.wellbeingofwomen.com/downloads/file/02_research/pdf/2007%20E
lective%20Reports/Sarah%20Lock%20Report.pdf.  
 
Malkin, J. (2002). Medical and dental space planning: A comprehensive guide to 
design, equipment, and clinical procedures, Third Edition. New York: John 
Wiley & Sons. 
 
Malkin, J. (2008). A Visual Reference for Evidence-Based Design. Concord, CA The 
Center for Healthcare Design. 
 
Mallak, L. A., Lyth, D. M., Olson, S. D., Ulshafer, S. M., & Sardone, F. J. (2003). Culture, 
the built environment and healthcare organizational performance. Managing 
Service Quality, 13(1), 27-38.  
 
242 
Malone, E., Nanda, U., Harmsen, C., Reno, K., Edelstein, E., Hamilton, D. K., Salvatore, 
A., Mann-Dooks, J.R., and Oland, C. (2010). An Introduction to Evidence-Based 
Design. Exploring Healthcare and Design (EDAC Study Guide, Volume 1, 2nd 
Edition). Concord, CA: The Center for Health Design. 
 
Marberry, S. (2014, September 26). Don’t Always Believe What You Read About 
Evidence-Based Design [Web log post]. Retrieved from 
http://www.saramarberry.com/believe-evidence-based-design/. 
 
Mashie, A. (2008, June 2). Students bring Rwanda health mission home. Columbia 
Daily Tribune (MO) n. pag. Retrieved November 6, 2011, from NewsBank on-line 
database (Access World News). 
 
Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 370-
396. doi: 10.1037/h0054346.   
 
McCullough, C. (2009).  Evidence-Based Design for Healthcare Facilities. Indianapolis, 
IN: Sigma Theta Tau International Publisher. 
 
McCuskey Shepley, M. (2011).  Health Facility Evaluation for Design Practitioners. 
Myersville, MD: Asclepion Publishing. 
 
McNeil, D. (2010). A Poor Nation, With a Health Plan, The New York Times, Money & 
Policy. Retrieved from 
http://www.nytimes.com/2010/06/15/health/policy/15rwanda.html?pagewanted
=all. 
 
Meessen, B., Musango, L., Kashala, J. P. I., & Lemlin, J. (2006). Reviewing institutions 
of rural health centres: the Performance Initiative in Butare, Rwanda. Tropical 
Medicine & International Health, 11(8), 1303-1317.  
 
Melhuish, C. (2011) Chapter 2: Methods for understanding the relationship between 
learning and space. In Boddington, A. & Boys, J. (Eds), Re-Shaping Learning: A 
Critical Reader-The Future of Learning Spaces in Post-Compulsory Education 
(pp. 19-31). Rotterdam: Sense Publishers.  
 
Ministry of Health [Rwanda], National Population Office [Rwanda], and ORC Macro. 
2003. Rwanda Service Provision Assessment Survey 2001. Calverton, Maryland: 
Ministry of Health, National Population Office, and ORC Macro. 
 
National Institute of Building Sciences (2009), Whole Building Design Guide: 
Conference/Classroom. Retrieved from ww.wbdg.org/design/conference.php.  
 
Nightingale, F. (1863). Notes on hospitals. London, England: Longman, Green, 
Longman, Roberts, and Green.  
 
Oblinger, D. (2006). Chapter 1: Space as a Change Agent. In Oblinger, D. (Ed.), Learning 
spaces (Vol. 2). (pp. 1.1-1.4). Washington, DC: Educause. Retrieved from 
http://net.educause.edu/ir/library/pdf/PUB7102.pdf. 
 
243 
OECD. (2006), 21st Century Learning Environments. OECD Publishing. DOI: 
10.1787/9789264006508-en. 
 
OECD. (2011). Designing for Education: Compendium of Exemplary Educational 
Facilities. OECD Publishing. http://dx.doi:10.1787/9789264112308-en. 
 
O'Leary, Z. (2004). The essential guide to doing research. London: Sage.  
 
Omaswa, F., and Crisp, N. (Eds). (2014). African Health Leaders: Making Change and 
Claiming the Future. Oxford University Press. 
 
Oz Architecture. (2007).Kigali Conceptual Master Plan. Retrieved from 
http://www.rdb.rw/uploads/media/KIGALI_CONCEPTUAL_Master_Plan.pdf. 
 
Partners in Health (PIH) (2011), Program Management Guide, Retrieved from 
http://www.pih.org/pmg. 
 
Preiser, W. F. (Ed.). (1989). Building evaluation. New York: Plenum Press. 
 
Preiser, W. F. (2003). Journal of Corporate Real Estate, 5(1), 42-56. 
 
Preiser, W. F. (2011). Chapter 38 Toward universal design performance assessments. In 
Preiser, W. F., & Smith, K. H. (Eds.), Universal design handbook, Second Edition. 
(pp. 38.1-38.8). McGraw-Hill. 
 
Preiser, W. F., Rabinowitz, H.Z., and White, E.T. (1988). Post-Occupancy Evaluation. 
New York: Van Nostrand Reinhold. 
 
Ramsey, C. G., & Sleeper, H. R. (1994). In Hoke J. R. (Ed.), AIA Architectural graphic 
standards (9th ed.). New York: John Wiley & Sons, Inc.  
 
Rawlings, S. & Stackel, G. (2011) A Tale of Three Cities, Healthcare Design, 11(10) 32-41. 
Retrieved from www.healthcaredesignmagazine.com/article/tale-three-cities. 
 
Republic of Rwanda, Capacity Development and Building a Capable State Rwanda 
Country Report, Kigali, August 2007. Retrieved from 
http://www.mifotra.gov.rw/documents/Reports/AGF%20RWANDA%20Building
%20a%20Capable%20State%20Rwanda%20Country%20Paper.pdf.  
 
Republic of Rwanda, Millennium Development Goals. Toward sustainable social 
economic growth. Country Report 2007. National Institute of Statistics. 
http://www.undp.org/content/dam/undp/library/MDG/english/MDG%20Countr
y%20Reports/Rwanda/MDGs-NOV2007.pdf.  
 
Republic of Rwanda, Ministry of Health. Service Packages for Health Facilities at 
Different Levels of Service Delivery. (December 2011). Retrieved from 
http://moh.gov.rw/english/wp-content/uploads/2012/05/SERVICE-PACKAGES-
FOR-HEALTH-FACILITIES-AT-DIFFERENT-LEVELS-OF-SERVICE-DELIVERY-
last-version.pdf. 
 
244 
Republic of Rwanda, Ministry of Infrastructure, Rwanda Building Control Regulations, 
April 2009, Edition 1. Retrieved from 
http://mininfra.gov.rw/index.php?option=com_content&task=view&id=213&Item
id=353.  
 
Republic of Rwanda, National Institute of Statistics of Rwanda. (2010/11). EICV3 
(Integrated Household Living Conditions Survey).  District Profile, East-Bugesera. 
Retrieved from http://statistics.gov.rw/publications/eicv-3-bugesera-district-
profile. 
 
Rittel, H. W., & Webber, M. M. (1973). Dilemmas in a general theory of planning. Policy 
sciences, 4(2), 155-169. 
 
Robson, Colin. (2002). Real World Research: A Resource for Social Scientists and 
Practitioner-Researcher, Second Edition. Malden, MA: Blackwell Publishing. 
 
Roethlisberger, F. J., & Dickson, W. J. (1964). Management and the worker: an account 
of a research program conducted by the Western Electric Company, Hawthorne 
Works, Chicago, by FJ Roethlisberger and William J. Dickson, with the assistance 
and collaboration of Harold A. Wright. Harvard Univ. Press. 
Rothstein, P. (2001). a(x4): A user-centered method for designing experience. IDSA 
Education Conference Proceedings, Boston Massachusetts. 
 
Rubin, A. (2008). Practitioner’s Guide to Using Research for Evidence-Based Practice. 
Hoboken, NJ: John Wiley and Sons, Inc. 
 
Ruxin, J. (2011, July 27). Reversing the Brain Drain: Expanding Medical Opportunities 
in Rwanda [Web log post]. Retrieved from 
http://kristof.blogs.nytimes.com/2011/07/27/reversing-the-brain-drain-
expanding-medical-opportunities-in-rwanda/?_php=true&_type=blogs&_r=0. 
 
Ruxin, J. (2013). A Thousand Hills to Heaven. New York: Hachette Digital, Inc. 
 
Ruxin, J., & Habinshuti, A. (2011). Crowd control in Rwanda. Nature, 474(7353), 572-
573. Retrieved from 
http://www.nature.com.ezproxy1.lib.asu.edu/nature/journal/v474/n7353/pdf/474
572a.pdf.    
 
Rwanda Demographic and Health Survey 2010. Preliminary Report, National Institute of 
Statistics of Rwanda, Ministry of Finance and Economic Planning. Ministry of 
Health, Kigali, Rwanda. MEASURE DH, ICF Macro. Calverton, Maryland, USA, 
July 2011. 
 
Rwanda Health Statistics. (2010) Rwanda Ministry of Health Annual Statistics. 
Retrieved 10/26/11 from 
http://www.moh.gov.rw/index.php?option=com_docman&amp;task=cat_view&a
mp;gid=58&amp;Itemid=11.  
 
245 
Rwanda’s Healthcare System. Meeting 1, June 1-2, 2010. Cambridge, MA. Global Task 
Force on Expanded Access to Cancer Care and Control in Developing Countries. 
http://isites.harvard.edu/fs/docs/icb.topic761161.files/Cancer_care_and_control
_in_Rwanda_FINAL%202%200_PRINT_FINAL.pdf. 
 
Sanoff, H. (2013). The impact of classroom layout and design on student’s attitude 
towards learning. EDRA Connections. Retrieved from 
http://www.edra.org/sites/default/files/publications/EDRAConnections_Jan2013
_Final_web.pdf. 
 
Schroer, J. L. (2000). Wellness and the Built Environment: An Exploration into 
Guerrilla Architecture, A Center for Positive Health, Anderson, SC. The Academy 
Journal, published by the AIA Academy of Architecture for Healthcare (3), 1-9. 
Retrieved from http://www.aia.org/groups/aia/documents/pdf/aiab090833.pdf. 
 
Schweitzer, M., Gilpin, L., & Frampton, S. (2004). Healing spaces: elements of 
environmental design that make an impact on health. Journal of Alternative & 
Complementary Medicine, 10(Supplement 1), S-71.  
 
Schneider, M. (2002). Do School Facilities Affect Academic Outcomes? National 
Clearinghouse for Educational Facilities, Washington, D.C. Retrieved from 
http://www.ncef.org/pubs/outcomes.pdf. 
 
Serneels, P., Montalvo, J. G., Pettersson, G., Lievens, T., Butera, J. D., & Kidanu, A. 
(2010). Who wants to work in a rural health post? The role of intrinsic motivation, 
rural background and faith-based institutions in Ethiopia and Rwanda. Bulletin of 
the World Health Organization, 88(5), 342-349.  
 
Sharma, M. (2012). Remaking Kigali: A 21st century Rwanda built by Rwandans. 
Matador Network. Glimpse Correspondents Program. Retrieved from 
http://matadornetwork.com/abroad/remaking-kigali-a-21st-century-rwanda-
built-by-rwandans/.  
 
Shioiri -Clark, M. (2013) Building a Rwandan Wall: Design to Balance Local Traditions 
and New Solutions. Creative Solutions for Living Well + Doing Good. Retrieved 
from http://www.good.is/posts/building-a-rwandan-wall-design-to-balance-local-
traditions-and-new-solutions.  
 
Shuttleworth, M. (2008). Deductive Reasoning. Experiment Resources. Retrieved from 
https://explorable.com/deductive-reasoning. 
 
Smith, M. A., & Bartell, J. M. (2004). Changes in usual source of care and perceptions of 
health care [sic] access, quality, and use. Medical care, 975-984. 
 
Spielberg, L. A., & Adams, L. V. (Eds.) (2011). Africa: A practical guide for global health 
workers. Hanover, NH: Dartmouth College Press. 
 
Stichler, J.F., & Hamilton, K.D. (2008). Evidence-based design: What is it? Health 
Environments Research and Design, 1(2), 3-4. 
 
246 
Strauss, A., & Corbin, J. (1994). Grounded Theory Methodology. Handbook of 
qualitative research, 273-285. 
 
Taylor, E., Quan, X., Nanda, U., & Joseph, A. (2012).Creating Standardization for Post-
occupancy Evaluations. Healthcare Design, 12(10) 14-17.  
 
Tofle, R. B., Schwartz, B., Yoon, S. Y, & Max-Royale, A. (2004). Color in Healthcare 
Environments: A Critical Review of the Research Literature. San Francisco, CA: 
Coalition for Health Environments Research (CHER). Retrieved from 
http://www.healthdesign.org/sites/default/files/color_in_hc_environ.pdf. 
 
Toolkit, H. C. D. (2008). Ideo. Retrieved 31 October 2011 from 
http://www.ideo.com/work/human-centered-design-toolkit/.  
 
Traditional architecture, fieldwork, Rwanda. (2010). General Architectural 
Collaborative. http://gacollaborative.org/?cat=4&paged=2.   
 
Ulrich, R. S. (1984). View through a window may influence recovery. Science, 224(4647), 
224-225.  
 
Ulrich, R. S. (1991). Effects of interior design on wellness: Theory and recent scientific 
research. Journal of Health Care [sic] Interior Design, 3(1), 97-109. 
 
Ulrich, R. S. (2000, March). Evidence based environmental design for improving 
medical outcomes. In Proceedings of the Healing by Design: Building for Health 
Care [sic] in the 21st Century Conference. Montreal, Quebec, Canada.  
 
Ulrich, R. S. (2001). Effects of healthcare environmental design on medical outcomes. In 
Design and Health: Proceedings of the Second International Conference on Health 
and Design. Stockholm, Sweden: Svensk Byggtjanst (pp. 49-59). 
 
Ulrich, R., Zimring, C., Joseph, A., Quan, X., & Choudhary, R. (2004). The Role of the 
Physical Environment in the Hospital of the 21st Century: A Once-in-a Lifetime 
Opportunity. The Center for Health Design for the Designing the 21st Century 
Hospital Project. (pp. 1-69).Retrieved from 
http://www.herg.gatech.edu/Files/ulrich_role_physical.pdf. 
 
UNICEF, WHO, The World Bank, the United Nations Population Division, Levels and 
Trends in Child Mortality, Report 2010. Retrieved from 
http://www.childinfo.org/mortality.html. 
 
United Nations, The Millennium Development goals Report 2011, addendum to MDG 4. 
Retrieved from http://mdgs.un.org/unsd/mdg/. 
 
U.S. Department of Health and Human Services: National Institute of Health (2005). 
Theory at a Glance: A Guide for Health Promotion Practice (Second Edition). 
Retrieved from http://www.cancer.gov/theory.pdf . 
 
 
247 
Van Note Chism, N. (2006). Chapter 2: Challenging Traditional Assumptions and 
Rethinking Learning Spaces. In Oblinger, D. (Ed.), Learning spaces (Vol. 2). (pp. 
2.1-2.12). Washington, DC: Educause. Retrieved from 
http://net.educause.edu/ir/library/pdf/PUB7102.pdf. 
 
Vischer, J. (2001). Chapter 3 Post-occupancy evaluation: A multifaceted tool for building 
improvement. Learning from our buildings, a state-of-the-practice summary of 
post-occupancy evaluation. (pp. 23-34). Federal Facilities Council, (Technical 
Report No. 145). Washington, DC: National Academy Press.  
 
WBDG Productive Committee (2011). Promote Health and Well-Being. National 
Institute of Building Sciences (NIBS), Whole Building Design Guide (WBDG). 
Retrieved from www.wbdg.org/design/promote_health.php. 
 
Winterbottom, M., Wilkins, A. (2009). Lighting and discomfort in the classroom. 
Journal of Environmental Psychology, 29, 63–75. Retrieved from 
http://www.essex.ac.uk/psychology/overlays/2009-183.pdf. 
 
World Health Organization. (October 2006). Constitution of the World Health 
Organization, 45th Edition, Supplement. Retrieved from 
http://www.who.int/governance/eb/who_constitution_en.pdf. 
 
World Health Organization. (Reviewed November 2013). The Right to Health, Fact sheet 
no. 323. Retrieved from http://www.who.int/mediacentre/factsheets/fs323/en/. 
 
Young, J. (2007). A summary of Color in Healthcare Environments: A Critical Review of 
the Research Literature. Healthcare Design. Retrieved from 
http://www.healthcaredesignmagazine.com/article/summary-color-healthcare-
environments-critical-review-research-literature. 
 
Zeisel, J. (2006). Inquiry by design: Environment/behavior/neuroscience in 
architecture, interiors, landscape, and planning. New York: W. W. Norton & 
Company.   
 
Zimring, C. M. (2002). Chapter 20 Post occupancy Evaluation: Issues and 
Implementation. In Bechtel, R. B., & Churchman, A. (Eds.), Handbook of 
environmental psychology. (pp. 306-319). John Wiley & Sons, Inc.   
 
Zimring, C. M., & Reizenstein, J. E. (1980). Post-Occupancy Evaluation an Overview. 
Environment and Behavior, 12(4), 429-450.  
 
Zborowsky, T., & Kreitzer, M. J., (2009). People, place, and process: The role of place in 
creating optimal healing environments. Creative Nursing, Vol. 15(Number 4), 186-
190.   
 
248 
APPENDIX A  
OFFICE OF RESEARCH INTEGRITY AND ASSURANCE 
EXEMPT STATUS APPROVAL  
249 
  
250 
APPENDIX B  
ASU APPLICATION FOR EXEMPT RESEARCH 
APPROVED WITH EXEMPT STATUS  
251 
 
252 
 
 
253 
 
 
254 
APPENDIX C 
COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI) 
HUMAN RESEARCH CURRICULUM COMPLETION REPORTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
255 
 
 
 
 
256 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
257 
APPENDIX D 
PENDING SCIENTIFIC REVIEW APPROVAL NOTICE 
FROM THE RWANDA BIOMEDICAL CENTER 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
258 
 
 
 
 
259 
APPENDIX E 
SCIENTIFIC REVIEW APPROVAL NOTICE 
FROM THE RWANDA BIOMEDICAL CENTER 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
260 
 
 
 
261 
APPENDIX F 
FORMAL APPROVAL PRESENTATION 
FOR THE RWANDA BIOMEDICAL CENTER 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
262 
 
 
 
263 
 
 
264 
 
 
265 
 
 
266 
 
 
267 
 
 
268 
 
 
269 
 
 
270 
 
 
271 
 
 
 
272 
APPENDIX G 
RWANDA BIOMEDICAL CENTER RESEARCH PROPOSAL SUBMISSION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
273 
 
274 
 
 
* Re
fe
r t
o 
Ap
pe
nd
ix 
(p
ag
e 
ix)
 fo
r Q
ue
st
io
nn
ai
re
s l
ist
ed
 in
 se
ct
io
n 
IV
 
O 
Co
ve
r a
nd
 In
fo
rm
at
io
n 
Le
tte
r  
P 
In
fo
rm
ed
 C
on
se
nt
 F
or
m
  
Q
 
Ng
er
uk
a 
Ed
uc
at
io
n 
Pa
rt
ici
pa
nt
s E
ng
ag
em
en
t Q
ue
st
io
nn
ai
re
  
R 
Ng
er
uk
a 
De
di
ca
te
d 
Ed
uc
at
io
n 
Sp
ac
e 
St
af
f/
Ad
m
in
ist
ra
to
rs
 Q
ue
st
io
nn
ai
re
/In
te
rv
ie
w
  
S 
Po
st
 O
cc
up
an
cy
 E
va
lu
at
io
n 
(P
oe
) F
or
m
 to
 b
e 
co
m
pl
et
ed
 b
y 
St
af
f  
T 
Ad
m
in
ist
ra
to
r C
he
ck
lis
t f
or
 C
on
du
ct
in
g 
a 
Po
e 
at
 th
e 
Ng
er
uk
a 
He
al
th
 C
en
te
r 
 
 
* 
275 
 
 
276 
 
 
277 
 
 
278 
 
 
279 
 
 
280 
 
 
281 
 
 
282 
 
 
283 
 
 
284 
 
 
285 
 
 
286 
 
 
287 
APPENDIX H 
INSTITUTIONS PROPOSED FOR RESEARCH AFFILIATION 
PURPOSES IN RWANDA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
288 
289 
290 
291 
APPENDIX I 
LETTERS TO THE MINISTRY OF EDUCATION TO REQUEST TO CONDUCT 
A POST OCCUPANCY EVALUATION OF THE EDUCATION SPACES AT THE 
NGERUKA HEALTH CENTER IN RWANDA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
292 
 
 
 
293 
APPENDIX J 
REPUBLIC OF RWANDA, MINISTRY OF EDUCATION (MINEDUC) 
APPLICATION FOR AUTHORITY TO CONDUCT RESEARCH IN RWANDA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
294 
 
295 
296 
 
297 
APPENDIX K 
REPUBLIC OF RWANDA MINISTRY OF EDUCATION 
APPROVAL TO CONDUCT RESEARCH 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
298 
 
 
 
299 
APPENDIX L 
REPUBLIC OF RWANDA MINISTRY OF EDUCATION 
RESEARCH CLEARANCE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
300 
 
 
 
301 
APPENDIX M 
NATIONAL UNIVERSITY OF RWANDA SCHOOL OF PUBLIC HEALTH 
AFFILIATION LETTER 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
302 
 
 
 
303 
APPENDIX N 
RWANDA WORKS RESEARCH LOCATION APPROVAL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
304 
 
 
 
305 
APPENDIX O 
COVER AND INFORMATION LETTER 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
306 
 
 
 
307 
APPENDIX P 
INFORMED CONSENT FORM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
308 
 
 
  
309 
 
 
 
310 
APPENDIX Q 
NGERUKA EDUCATION PARTICIPANTS ENGAGEMENT QUESTIONNAIRE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
311 
 
 
 
312 
 
 
 
313 
 
 
 
314 
 
 
 
315 
APPENDIX R 
NGERUKA DEDICATED EDUCATION SPACE STAFF/ADMINISTRATORS 
QUESTIONNAIRE/INTERVIEW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
316 
 
 
 
317 
 
 
 
318 
 
 
 
319 
 
 
 
320 
 
 
 
321 
 
 
 
322 
 
 
 
Use space below for additional comments. 
323 
 
 
 
Use space below for additional comments. 
324 
 
 
 
Use space below for additional comments. 
325 
 
 
 
Use space below for additional comments. 
326 
 
 
 
Use space below for additional comments. 
327 
APPENDIX S 
POST OCCUPANCY EVALUATION (POE) FORM TO BE COMPLETED BY STAFF 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
328 
 
 
 
329 
 
 
 
Additional comments: 
330 
 
 
 
Additional comments: 
331 
 
 
 
Additional comments: 
332 
 
 
 
Additional comments: 
333 
 
 
 
Additional comments: 
334 
 
 
 
335 
 
 
 
(original drawings provided by Rwanda Works) 
Use space below for additional comments. 
336 
 
 
 
(original drawings provided by Rwanda Works) 
Use space below for additional comments. 
337 
APPENDIX T 
ADMINISTRATOR CHECKLIST FOR CONDUCTING A POE AT THE NGERUKA 
HEALTH CENTER EDUCATION SPACES 
 
 
 
 
 
 
 
 
 
 
 
 
  
338 
 
  
339 
APPENDIX U 
TRANSLATION CERTIFICATES 
INDUSTRIAL REVIEW BOARD (IRB) 
 
  
340 
 
 
  
341 
APPENDIX V 
REPUBLIC OF RWANDA, MINISTRY OF HEALTH (MOH) 
GUIDELINES FOR RESEARCHERS INTENDING TO DO 
HEALTH RESEARCH IN RWANDA 
 
  
342 
343 
344 
345 
346 
347 
348 
 
  
349 
APPENDIX W 
REPUBLIC OF RWANDA 
RWANDA NATIONAL ETHICS COMMITTEE (RNEC) 
SUBMITTAL REQUIREMENTS AND PROTOCOL FORMAT 
  
350 
 
351 
APPENDIX X 
REPUBLIC OF RWANDA, RWANDA BIOMEDICAL CENTER (RBC) 
NATIONAL HEALTH RESEARCH COMMITTEE 
(PROTOCOL SUMMARY ONLINE SUBMISSION FORM)  
  
352 
353 
 
354 
APPENDIX Y 
PERMISSION TO USE PHOTOGRAPH OF “THE OLD NGERUKA HEALTH POST” 
OBTAINED FROM RWANDA WORKS 
  
355 
 
O
ld
 H
ea
lt
h 
Po
st
 in
 N
ge
ru
ka
, T
hi
s 
ph
ot
o 
w
as
 ta
ke
n 
on
 
N
ov
em
be
r 
9,
 2
00
9 
us
in
g 
a 
N
ik
on
 D
40
. 
A
cc
es
s 
Pr
oj
ec
t P
ic
tu
re
s,
 R
et
ri
ev
ed
 D
ec
em
be
r 
24
, 2
01
2 
fr
om
 
ht
tp
:/
/w
w
w
.fl
ic
kr
.c
om
/p
ho
to
s/
th
ea
cc
es
sp
ro
je
ct
/4
85
36
18
95
6/
in
/p
ho
to
st
re
am
/ 
  
356 
APPENDIX Z 
PERMISSION TO USE PHOTOGRAPHS OF KIGALI CONCEPTUAL MASTER PLAN, URBAN 
PLANNING DESIGNS PREMIER FINANCIAL HUB AND 
CENTRAL BUSINESS DISTRICT 
  
357 
 
358 
 
 
 
 
 
 
 
 
 
 
 
  
359 
APPENDIX AA 
PERMISSION TO USE PHOTOGRAPH OF THE ANCIENT KING'S PALACE 
IN NYANZA, RWANDA. 
 
 
  
360 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
361 
APPENDIX BB 
PERMISSION TO USE 
SURVEY INSTRUMENT QUESTIONS FORMAT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
362 
 
 
 
 
 
363 
APPENDIX CC 
POST OCCUPANCY EVALUATION REPORT  
THE NGERUKA HEALTH CENTER 
EDUCATION SPACES 
 
 
 
 
 
  
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
 
 
 
384 
 
APPENDIX DD 
“SO WHAT?” SYNOPSIS 
 
  
385 
A <100 word key point summary is being provided here to make the document more 
accessible to non-research practitioners and research retrieval formats. 
 
 
“SO WHAT?” SYNOPSIS 
 
The education space within the built environment of the Ngeruka Health Center in 
Rwanda contributes to healing by engaging participants in educational programs that promote 
health and reduces preventable illness. This research attempts to link healing environments 
with engaging environments that offer health education programs. The research took place in a 
rural area of Rwanda far away from hospitals and a population desperate for proper healthcare.  
A post occupancy evaluation (POE) with the aid of observation, semi-structured interviews, 
questionnaires, measurements of the built environment and an intensive literature review was 
used to answer the research questions.   
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